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PART - l a 
Sulfur Derivatives of Steroids 
In recent past the chemistry of organic heterocycles 
has hecome the major area of research for organic chemists . 
The b io logica l and pharmacological a c t i v i t i e s exhibi ted by 
such compoimds have drawn t h e i r a t t e n t i o n and the synthes is 
of large number of oxygen and sulfur containing he te rocyc l ic 
compounds has been repor ted. Di thiolanes , t h i o e t h e r s , 
sulfoxides and sulfones have been found t o possess immense 
b io log ica l a c t i v i t i e s which prompted us t o undertake the 
synthes is of these compounds from some eas i ly access ib le 
s t e r o i d a l ketones such as 5a-cholestan-6~one ( I ) , i t s 
5p-ace toxy- ( l I ) , 3 p - c h l o r o - ( l I I ) , 3p-hromo-(IV), 3p-iodo--(V) 
de r iva t ives , 3a,5-cyclo-5a-cholestan-6-one (XI I I ) , cho les t -
5_en-7-one (XVIII), i t s 3p-acetoxy-(XIX), 3p-chloro~(XX) 
der iva t ives and cholest-4-en-3-one (XXI). The products were 
character ized by t h e i r chemical and spec t ra l s t u d i e s . 
S te ro ida l Dithi lanes 
The ketones (l-V, XVIII~XXI) on treatment with 1,2-
e thanedi th io l in ace t i c acid in the presence of BF,~etherate 
as a ca ta lys t provided t h e i r corresponding d i th io l anes 
- 11 
(VI-X, JLX1I-X.JM). The dithiolaneo (VI, VIII, XXII-XXV) on 
desulfurization with Raney nickel gave compound XI, XII, 
XXVI-XXIX, respectively. The cycloketone (XIII) on similar 
treatment with 1,2-ethonedithiol afforded compounds XIV-XVII, 
The compounds XV and XVI on desxilfurization with Raney nickel 
provided ketone (I). 
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s t e r o i d a l Sul foxide and Sulfones 
The d i t h i o l a n e s (VI, XXIV and XXV) on o x i d a t i o n with 
m-chloroperbenzoic ac id in dichloromethane provided su l fox ide 
(XXX) and su l fones (XXI) and (XXXII) r e s p e c t i v e l y . 
(XXIV) 
m-GPBA 
(XXXI) 
(XXV) (XXXII) 
S t e r o i d a l Th ioe the r s 
Treatment of 3p -ace toxycho le s t -5 - en -7 -one (XIX) vrith 
2-mercaptoe thanol i n a c e t i c ac id ( B F , - e t h e r a t e as c a t a l y s t ) 
provided 3 p - ( 2 ' ~ a c e t o x y t h i o e t h o x y ) c h o l e s t - 5 - e n - 7 - o n e (XXXIII), 
i t s 3a-(XXXIV) and 4a-(XXXV) isomersand 4a- (2•~hydroxyth io~ 
e t h o x y ) c h o l e s t - 5 - e n - 7 - o n e (XXXVI). Th ioe the r XXXVI on 
- V" -
acetylation with acetic anhydride and pyridine gave XXXV. 
The ketone (XX) on similar treatment with 2-mercaptoethanol 
also provided the same compounds(XXXIII-XXXVI). 
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The ketone (XX) on treatment vd.th 3-mercaptopropan-
1,2-diol in acetic acid (BF,-etherate as catalyst) afforded 
seven compounds (XXXVII-XLIII). The compounds XXXIX-XLIII 
on acetylation with acetic anhydride and pyridine afforded 
acetate derivatives XLIV-XLVIII respectively. 
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The ketone (XIX) on similar treatment with 3-merGapto-
propan-l,2-diol afforded two compound (XXXVIII and XLIX). 
Compound XLIX on acetylation with acetic • anhydride and pyridine 
gave XLIV. 
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PART - lb 
Bamford—Stevens Reaction of Steroidal Tosylhydrazone 
Bamford Stevens react ion i s important in the sense 
tha t i t gives r i s e t o a va r i e ty of compounds such as olef ins 
with or without ske l e t a l rearrangement, ethers, azines and 
saturated hydrocarbons. Formation of d i f ferent products on 
a lka l ine decomposition of some tosylhydrazones has been 
repor ted. In the present study we have subjected ketone (XIX) 
to react with p-toluenesulfonylhydrazide in ace t i c acid wJiich 
yielded 3p-acetoxycholest-5-en-7-one tosylhydrazone (L) . This 
tosylhydrazone on sodium-ethylene glycol decomposition a t 
150 followed by ace ty la t ion of the product by ACpO-Py provided 
7a-(2'-hydroxyethoxy)cholest-5--en-2' , 3 -d i ace t a t e (LI ) . 
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PAET - 2 
Bromination of Steroidal Ketone 
Halof^enation of ketones a t a -pos i t ion and subsequent 
dehydrohalogenation by base i s frequently employed to create 
unsaturated centres adjacent to ketonic funct ions. Such 
operations have been of immense u t i l i t y in the f i e l d of 
s t e r o i d s . In t h i s connection bromination of 6j3-bromocholest-
4-en-3-one (LII) was carr ied out under d i f fe ren t react ion 
conditions to prepare some mono, d i , t r i and tetra-bromo 
compounds, and some of them are subjected to dehydrobro-
mination. The products obtained were character ized on the 
bas i s of t h e i r spec t ra l and chemical p r o p e r t i e s . 
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Oxidation of Steroidal Olefins 
PAET - 3 
The oxidation of o lef ins has been u t i l i z e d in the 
synthes is and transformation of di f ferent na tu ra l products 
and s t e r o i d s . In most of the cases, chromium (VI), lead (IV) 
ace t a t e , permanganate ion and selenium dioxide have been used 
as the oxidants and varying r e s u l t s were obtained. In the 
present inves t iga t ion we have subjected some eas i ly avai lable 
s t e ro ida l o lef ins such as 5p-hydroxycholest-5-ene (LIX), i t s 
3p-chloro-(XXVIII), 3p-acetoxy-(XXVIl) analogues and choles t -
5-ene (XXVI) to react with s i l v e r chromate-iodine in 
- XX 
dlchloromethane to obtain defferent oxidation products. 
Steroidal olefins (IIX) and (XXVIII) on treatment with 
silver chromate-iodine in dichloromethane gave ketones (LX) 
and (LXI) respectively. When olefins (XXVII) and (XXVI) were 
subjected to react with the same reagent in the same reaction 
conditions they provided ketones (LXII), (LXIII) and (LXIV), 
(LXV) respectively. 
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Summary 
PART - l a 
Sulfur Derivatives of Steroids 
In recent past the chemistry of organic heterocycles 
has become the major area of research for organic chemists. 
The biological and pharmacological activities exhibited by 
such compounds have drawn their attention and the synthesis 
of large number of oxygen and sulfur containing heterocyclic 
compounds has been reported. Dithiolanes, thioethers, 
sulfoxides and sulfones have been found to possess immense 
biological activities which prompted us to imdertake the 
synthesis of these compounds from some easily accessible 
steroidal ketones such as 5o:-cholestan-6-one (I), its 
3p-acetoxy-(II), 3p-chloro-(III), 5p-bromo-(IV), 3p-iodo-(V) 
derivatives, 3a,5-cyclo-5a-cholestan-6-one (XIII), cholest-
5-en-7-one (XVIII), its 3p-acetoxy--(XIX), 3p-chloro-(XX) 
derivatives and cholest-4-en-3-one (XXI). The products were 
characterized by their chemical and spectral studies. 
Steroidal Dithilanes 
The ketones (I-V, XVIII-XXI) on treatment with 1,2-
ethanedithiol in acetic acid in the presence of BF^-etherate 
as a catalyst provided their corresponding dithiolanes 
- IX -
(VI-X, XXII-XXV). The dithiolanes (VI, VIII, XXII-XXV) on 
desulfurization with Raney nickel gave compoimd XI, XII, 
XXVI-XXIX, respectively. The cycloketone (XIII) on similar 
treatment with 1,2-ethonedithiol afforded compounds XIV-XVII, 
The compoxinds XV and XVI on desulfurization with Raney nickel 
provided ketone (I). 
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Steroidal Sulfoxide and Sulfones 
The dithiolanes (VI, XXIV and XXV) on oxidation with 
m-chloroperbenzoic acid in dichloromethane provided sulfoxide 
(XXX) and sulfones (XXI) and (XXXII) respectively. 
m-CPBA 
(VI) 
11 
(XXIV) 
(XXV) 
s t e r o i d a l Thioethers 
(XXXI) 
(XXXII) 
Treatment of 5p-acetoxycholest-5-en-7-one (XIX) with 
2-mercaptoethanol in ace t i c acid (BF^-etherate as c a t a l y s t ) 
provided 3p-(2 ' -acetoxythioethoxy)cholest-5-en-7-one (XXXIII), 
i t s 3a-(XXXIV) and 4a-(XXXV) isomersand 4a-(2 ' -hydroxythio-
ethoxy)cholest-5-en-7-one (XXXVI). Thioether XXXVI on 
- V -
acetylation with acetic anhydride and pyridine gave XXXV. 
The ketone (XX) on similar treatment with 2-mercaptoethanol 
also provided the same compounds(XXXIII-XXXVI). 
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The ketone (XX) on treatment with 3-mereaptopropan-
1,2-diol in acetic acid (BP>r-e the rate as catalyst) afforded 
seven compounds (XXXVII-XLIII). The compounds XXXIX-XLIII 
on acetylation with acetic anhydride and pyridine afforded 
acetate derivatives XLIV-XLVIII respectively. 
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The ketone (XIX) on similar tireatment with 3-mercapto-
propan-l,2-diol afforded two compound (XXXVIII and XLIX). 
Compound XLIX on acetylation with acetic--.anhydride and pyridine 
gave XLIV. 
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PART - lb 
Bamford—Stevens Reaction of Steroidal Tosylhydrazone 
Bamford Stevens react ion i s important in the sense 
tha t i t g ives r i s e t o a v a r i e t y of compotinds such as o lef ins 
with or without s k e l e t a l rearrangement, ethers, azines and 
sa tura ted hydrocarbons. Formation of d i f fe ren t products on 
a lka l ine decomposition of some tosylhydrazones has been 
repor ted . In the present study we have subjected ketone (XIX) 
to reac t with p-toluenesulfonylhydrazide in a c e t i c acid which 
yielded 5P-acetoxycholest-5-en-7-one tosylhydrazone ( 1 ) . This 
tosylhydrazone on sodium-ethylene glycol decomposition a t 
150° followed by ace ty la t ion of the product by ACpO-Py provided 
7a~(2 ' -hydroxyethoxy)choles t -5-en-2 ' ,3-diaceta te (L I ) . 
C8%Y 
AcO 
2' 
'OQE^E^OkG 
(LI) 
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PART - 2 
Bromination of Steroidal Ketone 
Halogenation of ketones a t a -pos i t ion and subsequent 
dehydrohalogenation by base i s frequently employed t o crea te 
unsaturated centres adjacent t o ketonic funct ions . Such 
operat ions have been of immense u t i l i t y in the f i e l d of 
s t e r o i d s . In t h i s connection bromination of 6p-bromochole3t-
4-en-3-one (LII) was carr ied out under d i f fe ren t reac t ion 
condit ions t o prepare some mono, d i , t r i and tetra-bromo 
compounds, and some of them are subjected to dehydrobro-
mination. The products obtained were character ized on the 
bas i s of t h e i r spec t ra l and chemical p r o p e r t i e s . 
Br. 
o'^x^^^'-^^ 
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Oxidation of Steroidal Olefins 
PART - 3 
The oxidation of olefins has been utilized in the 
synthesis and transformation of different natural products 
and steroids. In most of the cases, chromium (VI), lead (IV) 
acetate, permanganate ion and selenium dioxide have been used 
as the oxidants and varying results were obtained. In the 
present investigation we have subjected some easily available 
steroidal olefins such as 3P-hydroxycholest-5-ene (LIX), its 
3p-chloro-(XXVIII), 3p-acetoxy-(XXVII) analogues and cholest-
5-ene (XXVI) to react with silver chromate-iodine in 
- XI -
dichloromethane t o o b t a i n d e f f e r e n t o x i d a t i o n p r o d u c t s . 
S t e r o i d a l o l e f i n s (LIX) and (XXVIII) on t r e a t m e n t w i th 
s i l v e r chromate - iod ine i n d ichloromethane gave ke tones (LX) 
and (LXI) r e s p e c t i v e l y . When o l e f i n s (XX7II) and (XXVI) were 
sub j ec t ed t o r e a c t wi th the same reagen t i n t h e same r e a c t i o n 
c o n d i t i o n s t hey provided ke tones ( I X I I ) , (LXIII) and (LXIV), 
(LXV) r e s p e c t i v e l y . 
(LIX) 
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Introduction 
The close association of steroids with the physiological 
phenomena of life imparted the significant picture in the 
field of organic chemistry, Steoids are found wide spread 
in nature for instance, cholesterol, sex hormones, adrenal 
cortex hormones, bile salts, oestrogens, vitamin D, sapogenin 
and some other important metabolites. They are numerously 
occurred and show a wide range of properties. The incentive 
feature of steroids is that they can be prepared easily in 
laboratory and can even be synthesized in large scale. The 
emergance of field of steroids as a research area, actually^ 
was the impact of the discovery of testosterone which showed 
marked biological properties. The interests of scientists 
diverted towards the other steroids and the work on 
isolation as well as on synthesis started with great 
enthusiasm. Thenafter researchers diversified their efforts 
to evaluate the structural, and stereochemical problems of 
steroid skeleton. This particular area of research was 
proved to be of much interest because of the unique spatial 
requirements of the steroid molecule. Structure elucidation 
and the aspects of reaction mechanism in steroids became a 
2 -
matter of immense interest later on. 
The fusion of any heterocyclic ring system to steroids 
or to introduce any hetero atom such as sulfur, oxygen, 
nitrogen or halogen found to augment the biological and 
industrial usage of them. Hence innumerable methods started 
developing across the world to find the better substitutes 
for already existing steroids. As a matter of fact steroid 
chemistry was always proved to be much inviting to chemists 
and increased usefullness of steroids in medicine and 
industries fascinated us to under take the work in this 
direction, particularly with those having sulfur entities. 
Part One 
A. Sulfur Derivatives of 
Steroids 
Theoretical 
The condensation of ethanedithiol with steroidal and 
non steroidal ketones is a well known method for the formation 
of cyclic products as well as for the protection of the 
1 2 ketones under different reaction conditions ' . Due to their 
ease of formation and chemical stability, these compounds are 
regarded as intermediates in multistage synthesis . 
Dithiolanes have become of interest in recent years on 
account of their pharmacological potentialities . Some 
dithiolanes have been identified as components of anal gland 
secretion of the ferret-^ . Isoprothiolanes and other related 
compounds have been studied for the systematic control of 
rice blast caused by Pyricularia oryzae and planthoppers . 
A few steroidal dithiolanes were also reported for modest 
7 
activity in seroflocculation reaction with cancer sera . A 
recent report has described the dithiolanes and oxathiolanes 
o 
as radio protectant . 
The number of known organic sulfur compounds are very 
large and their chemistry in some respect is more complicated 
than that of oxygenated compounds. Thioethers can be expected 
- 4 -
to be a convenient intermediates in the preparation of idivi-
dual sulfur derivatives of steroids. Thioethers are prepared 
by the direct addition of sulfur or sulfur compounds to 
9-l"5 double bond of unsaturated compounds . These thioethers 
possess biological and industrial value. They have been used 
14 
3 
15 
in the preparation of thermo and photostable polyamides , in 
increasing the thermal stability of rubber and polymers 
Steroidal thioethers were used to assay steroidal hormones, 
-1 f: 
using radioimmunoassay techniques . Recently some thioethers 
were tested for antiinflammatory, bactericidal, fungicidal, 
17-20 
anticholesteremic and hypolipemic activities . Few 
21 thioethers were also tested as tranquilizers . 
Thioketals, hemithioketals and thioethers are oxidizable 
to the corresponding sulfoxides and sulfones. The utility of 
these sulfoxides and sulfones are limited due to their 
22 23 
unstability towards the alkaline reagents * ^ . Sulfones are 
reported to possess antitubercular , antitumor -^  and 
P6 27 
antiinflaimaatory activities . They are used as herbicides , 
28 
as wetting, and as emulsifying agents . Some other sulfones 
of diphenyl derivatives are also used as plant growth 
29 
regulator . 
- 5 -
A. Steroidal dithiolanes 
1 
Hauptmann studied the behavior of different mercaptans 
with steroidal ketones in the presence of NapSO., ZnClp or 
HCl gas. He reported that ethanedithiol condensed readily 
with keto group at the carhon atoms 3,7,12 and 17 of the 
steroidal skeleton. 
CgH]_Y 
rSH 
LsH, ZnCl2 
(I) (II) 
30 Ralls et al.-^  treated 3p-acetoxycholest-5-en-7-one 
(III) with mercaptan and reported that the formation of 
corresponding mercaptol did not occur readily,, hut when it 
was treated with ethanedithiol in presence of absolute ether 
and hydrogen chloride, the thioketal (17) was obtained in 
good yield. 
- 6 -
(III) 
?8%7 
rSH 
SH. HCl ^ 
ether AcO 
(IV) 
31 Sheehan et al. reported the reaction of 1,3-propane-
dithiol with l6-keto-17p-estradiol-17-acetate-3-methyl ether 
(Y) in presence of ZnCl2 and HCl which furnished the thioketal 
(VI) in good yield. 
H3CO 
OAc OAc 
HS(CH2)3SH 
ZnCl2/HCl ' 
(V) (VI) 
- 7 -
32 Djerassi and coworkers reported that if keto groups 
are present at 11- and 12-poaitions of the steroid skeleton, 
only 12-ketone undergoes condensation. They obtained 22a, 
5a-spirostan-3p-ol-ll,12-dione 12-ethylene thioketal (VIII) 
from 22a, 5a-spirostan-3p-ol-ll, 12-dione (VII) using ethane-
dithiol and anhydrous HCl gas. 
H 
(VII) 
nSH 
LsH 
HG1(anhydrous; 
(VIII) 
Pieser^ treated -cholesten-3,6-dione (IX) with 
ethanedithiol using BF--etherate as a catalyst and obtained 
thioketal (X). He also prepared some other steroidal 
thioketals by the same method and reported that the addition 
of BP-E-etherate to the acetic acid solution of ketones (XI,XIII) 
and excess of ethanedithiol yielded the corresponding thioketals 
(XII,XIV) promptly. 
- 8 -
CgH-L^ 
[ SH SH 
- ^ .S 
(IX) (X) 
(XI) (XII) 
» 
(XIT) 
- 9 -
Stevenson and Fieser -^  reported the formation of 
dithiolanes XIX, and TVl from the ketones XVII, XVIII and 
XV respectively. 
^8^17 
[ SH SH 
(XV) (XVI) 
(XVII) c •SH H 
(XIX) 
10 -
Fieser and Stevenson reported the involvement of some 
allylic rearrangement during the condensation of ethanedithiol 
with ketone(XX)^catalyzed by BP^-etherate. They reported the 
formation of cholestan-5,6-dione his-ethylene dithiolane (XII) 
from -cholesten-4a-ol-3-one acetate (XX). 
OAc 
(XX) 
GQH 8^17 
[, SH SH 
BP,-etherate 
(XII) 
35 Pappas and Nace^^ reported that the ethanedithiol is 
superior to ethylene glycol as a blocking agent for 20-keto 
function as shown in the conversion of 2-carbomethoxy-A-
norallopregnan-20-one(XXI)into 2-rmethylal derivative (XXIII) 
- 11 -
7 
Blickenstaff and Poster converted testosterone acetate 
(XXIV) and 3p-chloro-5-androsten-17-one (XXVI) to their 
respective thioketals (XXV,XXVII) by the reaction of ethane-
dithiol. 
OAc 
pSH 
-^  .s 
(XXIV) (XXV) 
(XXVI) (XXVII) 
- 12 -
3 
Ralls and Riegel studied the reaction of ethanedithiol 
iinder mild conditions with ketones (XXVIII), (XXIX) and (XXXII) 
and reported that reaction took place primarily at 3-position 
in each case. 
pSH 
LsH, AcOH 
p-Toluenesulfonic 
acid 
(XXVIII) 
(XXIX) 
R 
OH 
H 
(XXX) 
(XXXI) 
R 
OH 
H 
^ .s 
(XXXII) (XXXIII) 
- 13 -
•TC 
Fieser and coworkers subjected ketones (XXXIV) and 
(XXXV) to the reaction with ethanedithiol and obtained 
thioketals (XII) and (XXXVI), (XXXVIl) respectively. 
CgH^^ 
OAc 
[ SH SH 
V_7 
(XXXIV) (XII) 
AcO 
98%7 
(XXXV) (XXXVI) (XXXVIl) 
- 14 -
37 Kupchan et al. prepared ethylenethioketal (XXXIX) 
andbis-ethylenethioketal (XLI) by the reaction of 5a-cholestan-
4a-ol-3-one-4-acetate (XXXVIII) and cholestan-4a-ol--3,7-dione-
4-ace ta te (XL) with e thanedi th io l and BF^-etherate. Weiss 
e t a l . reported the synthesis of (XLII) which has shown 
v a r i e t y of b io log ica l a c t i v i t i e s . 
pSH 
BF,-etherate /S 
OAc 
(XXXVIII) (XXXIX) 
^8^17 
(XL) (XLI) 
- 15 -
Pettit et al.^^ treated (XLIII) with ethanedithiol in 
the presence of HCIO. at 25° to give the corresponding 
thioketal (XLIY), Williams and Sarkisian prepared mono-
thioketals (XXXI) and (XLVI) from diketones (XXIX) and (XLV) 
irespectively. 
AcO 
COOMe 
OMe 
OMe 
pSH 
HCIO, 
1—QOOH 
(XLIV) 
- 16 -
[ SH SH 
BP^r-etherate 
(XLVI) 
(XXXI) 
R 
OH 
H 
Akhrem et al. prepared 12-thioketal of 8-aza-l6-
oxagonan-12,17-dione derivative (XLVIII) by the reaction of 
dione (XLVII) with ethanedithiol in acidic medium. This 
thioketal has been used as intermediate in the synthesis of 
bioligically active 8-aza-l6-oxagonane derivatives. 
pSH 
LsH 
CF,COOH,AcOH 
r^N/^ 
(XLVII) (XLVIII) 
- 17 -
B. DestLlfurization of steroidal dithlolanes with Raney aickel 
Hydrogenolytic desxilfarization with. Raney nickel is a 
very useful tool in organic synthesis. It "became an every 
day procedure for the removal of sulfur from its deriva-
tives ~ . The removal of sulfur by Eaney nickel follows a 
free radical mechanism. The desulfurization with Raney nickel 
has been used for several organic structural and other synthetic 
problems. 
R S^ R 
/ \ . 
R' ^S-^ R 
47 Wolfrom and Karabinos have reported this method for 
transferring the mercaptols of suLiphatic and aromatic ketones 
into corresponding sulfur free derivatives. This method for 
the transformation of carbonyl group into methylene group is 
superior to the other methods * * . Several thioethers and 
dithioketals in steroid series have been transformed into 
sulfur free compounds. In a few cases, where double bond • 
was present, the deactivated Raney nickel was used, due to 
•50 
which the double bond remained unaffected. Hauptmann^ 
applied this method for the desulfurization of thioketal of 
- 18 -
cholest-4-en-3-one into cliolest-4-ene. The different steroidal 
dithioketals have "been desulfurized with Raney nickel to yield 
the corresponding sulfur free compounds. Some of them are 
given in Table - I. 
Table - I 
Stairting Compound Product Yield Ref. 
AcO' AcO 
62 51 
COOCH, 
COOCH. 
65 52 
COOCH, 
COOCH. 
95 53 
Table - I (Contd.) 
- 19 -
S ta r t ing Compoimd Product Yield Ref. 
t 
V_7 
CQH-,_Y 
63 33 
AGO 
^8%7 
H 
68 36 
OOC2H5 
60 
Table - I (Contd.) 
20 -
Starting Compound Product Yield Ref, 
COOC2H5 
86 1 
^ ^COOCH, COOGH, 
36 54 
CQH-J_Y 
H 
3 3 ^ H 
74 36 
- 21 -
When the dithioketal having carbonyl group neighbouring 
to the sulfur "oearing carbon atom was subjected to desulfuri-
zation, the carbonyl group was unaffected but 
acetoxy group neighbouring to the sulfur bearing carbon atom 
was mostly affected, as given in Table - II. 
Table - II 
Starting Compound Product Yield Ref. 
0 H 
8^17 
44 35 
b H 
AcO 
^8%7 
80 55 
Table - II (Contd.) 
- 22 -
Stairting Compo-und Product Yield Ref. 
% 
AcO' 
OAc 
COOCH, 
AcO^ 
H 
78 56 
CsHlT 
AcO 
H 
50 37 
H 
The nature of the reaction product in desulfurization 
mostly depends on the activity of Raney nickel. Trfhen the 
thioketal (XLIX) was refluxed with Raney nickel, the saturated 
product (L) was obtained but in case of less active Raney 
nickel the double bond remained intact after desulfurization 57 
- 23 -
AcO 
(XLIX) (L) 
C. Steroidal sulfoxides and sulfones 
The sulfoxides and sulfones have been prepared by the 
treatment of thioketals with different oxidizing agents 58 
like KMnO^^ H2O2, peroxytrifluoroacetic acid and meta-chloro-
59 perbenzoic acid. Romo et al. ^ prepared 3- and l6-sulfoxides 
(LII, LIV) by the action of HpOp in dioxane. 
CgH^ 
aH2S>^^:V^"^^^ 
(Lla-c) R 
a. COCH 
b. 
(Llla-c) 
COCH2OAC 
c. 0 
- 24 -
AcO 
(LIII) 
S0CH2CgH5 
(LIY) 
Djerassi and Engle treated steroidal hemithioketal 
(LY) with ruthenium tetraoxide in carbon tetiachloride and 
reported the formation of sulfone (LVI), The same sulfone 
(LVI) was obtained when steroidal hemithioketal (LV) was 
treated with monoperphthalic acid, but with 30^ HpOp, 
sulfoxide (LVII) was reported as product . 
Ruthenium tetraoxide 
1 y 
CCl 4 
(LV) 
30X H2O2 
(LVII) 
(LVI) 
- 25 -
62 
Heaton et al. reported the oxidation of thioketals 
(LYIII) and (LXI) with I-chlorobenzotriazole, the siilfoxides 
(LX, LXIII) and sulfones (LIX, LXII) were obtained. 
(LVIII) 
(LIX) (LX) 
QgH^Y 
f 1 
26 -
Vesely e t a l . ^ t r e a t e d the 1 7 p - a c e t o x y - 3 , 3 - e t h y l e n e -
d i t h i o a n d o r s t - 4 - e n e (XXV) wi th hydrogen perox ide i n a c e t i c 
a c i d BJid ob ta ined t h e cor responding d i s i i l f ones (LXIV) and 
e t h y l e n e s u l f i n y l s o l f o n y l d e r i v a t i v e (iXV) a s a s i d e p roduc t . 
(XXV) (LXIV) (LXV) 
22 Daum and Clark prepared the 3>3-ethylenedisulfonyl-
5a-androstan-17p-ol acetate (LXVII) by the reaction of 
thioketal (LXVI) with an excess of monoperphthalic acid in 
ether and tetrahydrofuran solution. Sulfone (LXIX) was 
obtained by the oxidation of (LXVIII) with m-chloroperbenzoic 
acid 
OAc 
(LXVII) 
- 27 -
SC2HC 
(IXYIII) (LXIX) 
D. S tero ida l t h ioe the r s 
Ra l l s and coworkers'^ prepared the t h i o e t h e r s from 
a,p-t tnsaturated s t e r o i d a l ketones. They t r e a t e d 3p-acetoxy-
cholest-5-en-7-one ( I I I ) , i t s 3p-chloro analogue (LXX) and 
5,5-cholestadien-7-one (LXXI) with ethyl mercaptan in the 
presence of a c e t i c acid and hydrochloric acid t o obtain 
3-ethyl thio-5-chole3ten-7-one (LXXII). 
28 -
CgH]_Y 
( I I I ) 
(IXX) 
OAc 
CI 
CH-jjCHoSH 
C2HcS 
(LXXI) 
CHTJCH^SH 
(LXXII) 
64 Rosenkranz et al. prepared steroidal thioethers 
(lie, LXXIII, LXXIV) by the reaction of benzyl or ethyl 
mercaptan with a,p-unsaturated ketones (XXIX, I) in the 
presence of different catalytic agents. 
(XXIX) 
Cz-Hp-CHpSH 
ZnCl2,Na2S0^ 
CH2S 
^5^6 (Lie) 
(XXIX) HSCHpCHpOH/Reflux ^ 
Benzene, Pyridine 
hydrochloride CH2S 
OH 
(LXXIII) 
- 29 -
( I ) 
CgH-LY 
Cz-HqCHpSH 
CgHg,p-TsOH CH2S 
C6H5 
(LXXIV) 
65 Kaneko et a l . ^ t r ea ted 17a-acetoxypregna-4,6-dien-3, 
20-dione with RSH (R = a lky l or a ry l ) and obtained the 
corresponding 17a-acetoxy-7a-[alkyl (or a ry l ) th io]-pregn-4-
en-3,20-dione (LXXV) which was foirnd useful a s a corpus 
luteum hormone. 
,OAc 
R = alkyl, aryl 
(LXXV) 
- 30 
Romo et al. treated 2-mercaptoethanol in the presence 
of piperidine with -pregnadien-3p-ol-20-one-3-acetate 
(LXXVI) and A^*-'-^-pregnadien-3,20-dione (LXXVIII) and 
obtained the corresponding thioethers (LXZVII) and (LXXIX). 
67 Takeda et al. ' treated 6p-bromo-4-en-3-one steroid (LXXX) 
with CH^COSK, tdiich yielded the corresponding 6a-acetylthio-
4-en-3-one (IXXXI) 
SH 
OH. Piperidine 
(LXXVI) 
SCH2CH2OH 
(LXXVIII) 
^SCH2CH20H 
(LXXIX) 
- 31 -
CH,COSK 
SAc 
(LXXX) (LXXXI) 
Yamato and coworkers prepared thioethers (LXXV) 
which were tested for progestational activity in rabbits. 
Bliassaf^ reported the synthesis of IXXXII. 
0 ^ 
Ac 
LoAc 
SR 
(LXXV) 
-
R = a I k y l or a r y l 
0" 
(LXXII 
r~] 
i 
^ 
' 
1' 
"'S(CH2)nC00H 
) R = OH, OAc 
R' = H, OH 
RR' 
n 
" 0 
1, 2 
- 52 -
go 
Miyake and Tomoedo repoirted the preparation of 6p-
hydroxy-4-(p-hydroxyethylthio-)cholest-4-en-3-one (LXXXIV) 
by the photooxidation of cholesta-3,5-dieno[3,4-b]-l,4-oxathiane 
(IXZXIII). The thioether (LXXXV) has also been prepared and 
found useful in the treatment of eye and skin diseases. 
^8%7 
(LXXXIII) 
HOCH2CH2S OH 
(LXXXIV) 
ClGHp CHp S 
CH2OAC 
(IXXXV) 
- ^3 -
70 Kaneko et al. prepared 7a-benzylthio or ethylthio-
compound (LXXXVII) "by the reac-fcion of ITp-hydroxy-lTa-
methylandrosta-4,6-.dien-3-one (LXXXVI) with CgH^CHgSH or 
71 
aryl mercaptan in dioxanc- Lee et al. prepared cholesteryl 
and isocholesteryl thioethers (LXXXIX, XC) hy the solvolysis 
of cholesterol tosylate (LXXXVIII) in the presence of EH. 
'SR 
(LXXXVI) (LXXXVII) 
(LXXXYIII) 
Solvolysis 
RH 
R 
HOCH2CH2S-
HSCHpCHpS— 
PhS-
(XC) 
- 34 -
Hosoda and coworkers ~ reported that 4,5-epoxide of 
steroids when suhjected to react with HS(CH2)j^C00H (n = 1,2), 
the steroidal thioethers (XCII) were obtained. 
S(CH^)-COOH 2 n 
(XCI) (XCII) 
77 Brueggemeier and coworkers reported 7a-(4'-amino) 
phenylthioandrost-4-en-3,17-dione (XCIII) as the most 
effective inhibi tor of aromatase. The other derivatives of 
t h i s thioether having the alkylating moieties were tested 
as i r revers ible enzyme inhibi tors . 
(XCIII) 
- 35 -
Zwimer et a l . t r ea t ed andros t -5-en-3p ,17p-d io l -3-
acetate- lT-benzoate (XCI7) with N-bromosuccinimide and 
HSGH2GH2C00Me, followed by saponif ica t ion to yie ld the carboxy-
e thy l th ioes te rone (XCV) which i s a b io log ica l ly ac t ive t h ioe the r . 
AcO 
OBz 
l,ro3/HS(CH2)2C!00Me ^ 
2.Saponif icat ion HO SCH2CH2COOH 
(XCIV) 
79 
(XCV) 
Recently Husain et al.'^ reported the synthesis of 
thioethers (XCYc) and (XCyd,e) by the reaction of 3-mercapto-
propan~l,2-diol with fatty acid (XCVa) and ester (XCVb) respec-
tively in the presence of acetic acid and BF^-etherate as catalyst. 
0H^( CH2 )-L40H=CH-C00H 
(XCVa) 
i \ 1 
SH OH OH 
B F , - e t h e r a t e 
CH J (CHg) 3_/CHCH2 COOH 
SGH2(fHCH20Ac 
OH 
(XCVc) 
CH2=GH-(CH2)Q-C00CH^ ^ CH2(CH2)g-C00CH^+CH^CH(CH2)gC00CH^ 
(XCVb) 
SCH2CHCH2OAC 
OAc 
(XCVd) 
SCH2CHCH2OAC 
OH 
(XCVe) 
Discussion 
Dithiolanes 
Dithiolanes.(thioketals) are readily formed by the 
condensation of 1,2-ethanedithiol with ketones under a 
variety of conditions. The importance of dithiolanes i s 
mainly because of the biological a c t i v i t i e s related with 
them. Physiological values of these compounds prompted us 
to undertake the synthesis of steroidal di thiolanes. The 
easi ly accessible s teroidal saturated as well as a,p-un-
saturated ketones, prepared according to the l i t e r a tu r e 
procedure were subjected to react with 1,2-ethanedithiol. 
Several steroidal dithiolanes were obtained and t he i r 
structures were established on the basis of the i r spectral 
properties and chemical tijansformations. 
Reaction of 3a-cholestan-6-one (XCYI) with 1.2-ethanedithiol 
5a-Cholestan-6-one (XCVI) was allowed to react with 
1,2-ethanedithiol in the presence of acetic acid and 
2 BP,-etherate at room temperature . After completion of the 
reaction, the reaction mixture was wo3±:ed up. Removal of 
37 -
the solvents provided compound (XCVII) as a semi»solid. 
^8^17 
rSH 
UH.ACQH 
B F , - e t h e r a t e 
(XCVII) (XCVIII) 
Characterization of compound (XCVII) as 6«6-ethylenedithio-
5g-chole3tane 
Elemental analysis of compound (XCVII) corresponded to 
formula C!2QHCQS2. Its IR spectrum showed no band for the 
carbonyl function which suggested the incorporation of 
dithiolane ring in the molecule. The important absorption 
-1 . §1 
bands appeared at 1430 and 1245 cm ^ (H2C-S). The M R 
spectrum displayed singlet at 6 3.0 for four protons which 
was ascribable to dithiolane ring protons. Methyl protons 
appeared at 6 1.20 (ClO-CH,), 0.67 (C13-CH^), 0.91 and 0.81 
(other methyl protons). Thus on the basis of these data 
the compound (XCVII) was suggested to be 6,6-ethylenedithio-
5a-cholestane. 
- 38 -
The s t ruc ture of compoxmd (XCVII) was fu r the r supported ' 
by i t s desul fur iza t ion iriLth Raney n ickel , which yielded 
5a-cholestane (XCYIII), m.p. 80-81° (reported^^ m.p. 80°) . 
Oxidation of d i th io lane (XCVII)with m-chloroperbenzoic acid 
The d i th io lane (XCVII) was t r e a t e d with m-chloroperhen-
zoic acid in dichloromethane at 10°. TLC monitoring showed a 
complete conversion a f t e r 3 h r . Usual work up and p u r i f i c a t i o n 
by s i l i c a g e l column afforded XCIX as a viscous l i q u i d . 
^8%7 
m-CPBA 
CHpClp 
(XCVII) (XCIX) 
Character iza t ion of compound (XCIX) as 6 .6-ethylenedi3ulf inyl-
5g--cholestane 
The microanalysis of compound XCIX" corresponded to 
formxLLa CpoHj-QOpSp. The IR spectrum had a strong band at 
-I 0-] 
1060 cm which was characteristic to sulfoxide grouping . 
Its NMR spectrum esdiibited a structure identifying signal at 
6 3.32 as a broad singlet for methylene protons (4H) a- to 
sulfoxide groups. The lowering in chemical shift from 6 3.0 
- 39 -
(in XC7II) to 6 3.2 is attributed to the conversion of sulfide 
to sulfoxide group. Methyl signals appeared at 6 1.23(C10-CH^), 
0.73 (013-CH^), 0.93.and 0.83 (other methyl protons). On the 
basis of these data the viscous compoimd (XCIX) was characterized 
as 6,6-ethylenedisulfinyl-5a-cholestane. 
Reaction of 3B~acetoxy-5a-cholestan~6-one (C) with 1.2~ethane--
dithiol 
3p-Acetoxy-5a-cholestan-6-one (C) was treated with 
lj2-ethanedithiol in acetic acid (BF™-etherate as catalyst). 
After usual work up of reaction mixture and removal of the 
solvent, a compound (CI) having m.p, 149-151° was obtained in 
excellent yield. 
AcO 
0 
( G ) 
^8%7 
SH 
3H,AcOH 
BF-s-etherate 
5 AcO 
(CI) 
eha rac te r i za t ion of the compound, m.p. 149-151 as 36--acetoxy-
6.6- 'ethylenedithio-5a-chole3tane (CI) 
The compound m.p. 149-151° corresponded t o molecular 
- 40 -
formula C^^Ht-pOpSp. I t s IR spectrum e x h i b i t e d c h a r a c t e r i s t i c 
bands a t 1747 (-OCOCH^), 1435 and 1245 cm"-^  (CH2-S). The HMR 
spectrum showed a broad m u l t i p l e t cen t red a t 6 4 . 7 (C3a-H, 
¥4- = 14Hz, ax i a l )®^^ , a s i n g l e t a t 3 .18 a s c r i b a b l e t o . f o u r 
p r o t o n s (--S-CH2OH2-S-) of d i t h i o l a n e r i ng and a t h r e e - p r o t o n . 
s i n g l e t a t 2 .08 f o r ace toxy group p r o t o n s . The methyl p r o t o n s 
were seen a t 6 1.18 (ClO-CH^), 0 .68 (C13-CH^), 0 .90 and 0.80 
( o t h e r methyl p r o t o n s ) . Thus on t h e b a s i s of above d a t a t h e 
s t r u c t u r e of compound having m,p. 149-151° was e s t a b l i s h e d 
a s 3 p - a c e t o x y - 6 , 6 - e t h y l e n e d i t h i o - 5 a - c h o l e s t a n e ( C I ) . 
Reac t ion of 3B--chloro-5g-Gholestan-6-one (CII ) wi th 1 ,2 -e thane-
d i t h i o l 
3p-Ghloro-5a--choles tan-6-one (CI I ) was a l lowed t o r e a c t 
w i th 1 , 2 - e t h a n e d i t h i o l i n presence of a c e t i c a c i d and 
BF_-e the ra t e a t room tempera tu2» . On complet ion of r e a c t i o n , 
t h e r e a c t i o n mixture was worked up in t h e u s u a l manner which 
gave a compound ( C I I I ) , m.p. 143 . 
rSH 
l-SH.AcOH 
BF, -e the ra t e^^ 
Raney 
n i c k e l ^ 
(CIV) 
- 41 -
Oharaoterizat ion of the compound, m.p. 143° as 3B-chlorO" 
.6.6-ethylenedithio-5Q:-cholestane (GUI) 
The compound (GUI ) , m.p. 143 was analyzed fo r C2QH.QS2CI 
and gave pos i t ive B e i l s t e i n t e s t . I t s IR spectrum exhibi ted 
absorpt ion bands at 1430, 1240 (H2C-S-), 7^0 (C-Cl) and 675 cm 
(C-S). The NMR spectrum showed a s ing le t a t 6 3.1 ascr ibable 
t o four protons of d i th io lane r ing (-S-GHp-GHp-S-) and a 
broad mul t ip le t centred at 3.9 (W-^  = 16HZ} ax ia l ) for C3-a 
proton. Methyl protons were etoserved a t 6 1.06 (ClO-CH,), 
0.73 (GI3-CH,), 0.96 and 0.80 (o ther methyl p ro tons ) . These 
s p e c t r a l evidences suggested the s t r uc tu r e of the compound 
melting a t 143° as 3P~chloro-6,6-ethylenedithio-5a--cholestane 
( G U I ) . 
The s t ruc tu re of d i th io lane (GUI) was fu r the r confirmed 
by i t s desu l fur iza t ion with Raney n ickel which provided 
3p-chloro-5a-cholestane (GIV), m.p. 113° (ireported m.p. 115°). 
Reaction of 36~bromo--5a-cholestan"6-one (CV) with l ,2~e thane-
d i t h i o l 
3p-Bromo-5a-cholestan-6-one (CV) was t r ea t ed with 1,2-
e thanedi th io l in the same manner as described e a r l i e r . After 
usual work up of the reac t ion mixture, the compound having 
m.p. 139-140° was obtained in good y i e ld . 
- 42 
0 
(ov) 
^8%7 
rSH 
LsH,AcOH 
BP^-ettierate -^ 
(CVI) 
Character izat ion of the compound, m.p, 139 as 3B"bromo-6,6--
e thylenedi thio-^g-choles tane (CYI) 
The compound (CVI), m.p, 139-140 was analyzed for 
C2QH.qS2Br and showed pos i t ive B e i l s t e i n t e s t which suggested 
the presence of "bromine in the molecule. In the IR spectrum 
c h a r a c t e r i s t i c absorption bands a t 1435, 1240 (HpC-S-), 
680 (C-S) and 675 cm (C-Br) were observed. I t s MR spectrum 
displayed a broad mult iple t for one proton a t 6 3.9 (W^ - = 15Hz) 
which was assigned t o C3-a H (ax ia l ) and a s ing le t a t 3.11 
in teg ra t ing fo r four protons of d i th io lane r ing (-S-CHp-CHo-S-) 
Methyl protons were seen at 6 0.93 (ClO-CH,), 0.63 (C13-CH^), 
0.86 and 0,78 (other methyl p ro tons) . These s p e c t r a l data 
confirmed the s t ruc ture of t he compound melting at 13.9-140° 
as 3p-bromo-6,6-ethylenedithio-5a-cholestane (CVI). 
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Reaction of 3B-iodo~5a-cholestan~6-one (CVII) with 1.2-
ethanedithiol 
The ketone (CVII) was allowed to react with 1,2-ethane-
dithiol in the same manner as employed in the previous cases. 
After usual work up, a compound having m.p. 130-131 was 
obtained. 
^8%7 
rSH 
LsH, AcOH 
BP-2-etherate 
Charac ter iza t ion of the compotend. m.p. 130-131 as 3B~iodo-
6.6-eth.ylenedithio-5g-cholestane (CVIII) 
The compound, m.p. 130-131° was analyzed for CPQH.QS2I 
(pos i t ive B e i l s t e i n t e s t ) . The c h a r a c t e r i s t i c absorpt ion 
bands in i t s IR spectrum were exhibited a t 1435, 1245 (HgC-S), 
and 510 cm" (C- I ) . The NMR spectrum displayed a broad 
mul t ip le t centred at 6 4.16 (W^ = 14Hzi ax ia l ) asc r ibab le 
to C3-a proton and a s ing le t a t 3.15 which was a t t r i b u t e d t o 
four protons of d i th io lane r ing (-SCH2GH2S-)^ Methyl protons 
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were seen at 6 1.0 (ClO-CH,), 0.68 (C13-CH,), 0.91 and 0.81 
(other methyl protons). Thus from these observations the 
compound having m.p. 130-131 was iregarded as 3p-iodo-6,6-
ethylenedithio-5a-cholestane (CYIII). 
Reaction of 3a« 5-cyGlo-5a--cholestan-"6~one (CIX) with 1,2~ 
ethanedithiol 
The ketone (CIX) was similarly treated with 1,2-ethane-
dithiol in acetic acid using BF,-etherate as catalyst. After 
usual work up of the reaction mixture and column chromatography 
over silica gel column, four compounds (CX-CXIII) were obtained. 
(CIX) 
CQHQ^Y 
c: SH SH,AcOH 
BP~-e the ra te 
U 7 
(cx) (CXI) 
+ 
(CXII) (CXIII) 
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(CXI) 
(CXII) 
Raney nickel 
Characterization of compomid (CX) as 3a.5-cyclo-6.6-ethylene-
(llthiia>3.^ -chQle stane 
Elemental analysis of the semi-solid(CX) corresponded 
to molecular formula C2QH.QS2. The IR spectrum showed a band 
at 3030 cm" which indicated the presence of a three membered 
cyclic system (-C—C-). Other IR bands were observed at 1435, 
1255 (H2C-S) and 680 cm"""- (C-S). The absence of a band for 
the carbonyl function suggested the incorporation of dithiolane 
ring in the molecule. Its NMR spectrum displayed a singlet 
integrating for four protons (-SCH^CHpS-) at 6 3.13 and a 
82b 
complex signal for cyclopropane ring protons at 0.6-0.4. 
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Methyl s igna ls were observed a t 6 1.0 (ClO-CH^), 0.72(C13-CH,), 
0.92 and 0.82 ( for other methyl p ro tons ) . Thus on the "basis 
of these da t a the s t ruc ture of the compound (OX) was es tab l i shed 
as 3a ,5-cyclo-6 ,6-e thylenedi th io-5a-choles tane . 
Character iza t ion of compound (CXI) as ^g- (2 ' -mercap toe thy l th io ) -
5a-chole stan-S-one 
The compound (CXI), a s an o i l was analyzed fo r C2QHCQOS2. 
I t s IR spectrum exhibited a c h a r a c t e r i s t i c absorption band a t 
1735 cm" which showed t h a t carbonyl function remained unchanged 
during the reac t ion . Other important bands were observed a t 
2570 (-SH), 1425 and 1250 cm""'- (H2C-S). The MR spectrum 
showed a mul t ip le t centred at 6 2.9 for f ive protons (-SCHpCHp-, 
C3a-H) where C3-proton was merged with four protons of the 
d i th io lane r i n g . Another s ignal fo r one proton (-SH) was 
observed at 6 1.4. Methyl protons appeared a t 6 1.2(C10-CH^), 
0.66 (C13-GH^), 0.90 and 0.80 (for remaining methyl p ro tons) . 
On the bas i s of elemental ana lys is and spec t ra l evidences, 
the compound CXI was character ized as 3p-(2 ' -mercaptoethyl thio)" 
5a-cholestan-6-one. This s t ruc ture was fu r the r supported by 
the desu l fur iza t ion of CXI with Raney n icke l which furnished 
5a-cholestan-6-one (XCVI), m.p. 96° (reported®^ m.p. 96°) . 
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Character izat ion of compound (CXII) a s 5-(2 ' -mercaptoethyl thio)-
5a-chole3tan-6-one 
The compottnd (CXII) was analyzed for CggHi-QOSp. The 
IR spectrum exhibi ted absorption bands a t 2560 (-SH), 1710 
(G=0), 1425 and 1265 cm""'* (H2C-S-). The NMR spectrum showed 
a s ing le t a t 6 3.14 for four protons (-S-CH2-CIi2-S-) and a 
broad s ignal a t 1.35 for one proton (-SH). Methyl protons 
were observed a t 6 1.1 (ClO-CH,), 0.68 (C13-CH^), 0.91 and 
0.81 (o ther methyl p ro tons) . Thus from the above elemental 
and spec t ra l analyses data the s t ruc tu re of compound CXII was 
suggested t o be 5-(2*-mercaptoethylthio)-5a~cholestan~6-one. 
This s t ruc ture was fur ther supported by i t s desu l fu r iza t ion 
with Raney nickel which yielded 5a-cholestan-6-one (XC7I), 
m.p. 96*^  (reported m.p. 96°) . 
Character iza t ion of compound (CXIII) as 33-(2 '-mercaptoethyl~ 
thio)-6 .6-ethylenedi thio~5a~choles tane 
The semi-solid (CXIII) was analyzed for C^^Hn^S^. I t s 
IR spectrum exhibited c h a r a c t e r i s t i c bands at 2565 (-SH), 
1420, 1240 (H2C-S) and 705 cm""'* (C-S). The absence of a 
band fo r the carbonyl function suggested t h e incorporat ion 
of d i th io lane r i ng . The MR spectrum showed a mul t ip le t 
centred a t 6 2.85 for nine protons (2 x -S-CH2-CH2-S- and 
C3a-H) and a s ignal a t 1.4 for one proton (-SH). Methyl 
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p r o t o n s were seen a t 6 1.0 (ClO-CH,), 0 .68 (C13-CH^), 0 .90 
and 0 .80 ( o t h e r methyl p r o t o n s ) . These s p e c t r a l d a t a 
sugges ted t h e s t r u c t u r e of compound CXIII a s 5P- (2 ' -mercap to -
e t h y l t h i o ) - 6 , 6 - e t h y l e n e d i t h i o - 5 a - c h o l e s t a n e . 
Reac t ion of cho le3 t~5-en-7-one (CXIV) wi th 1 . 2 ~ e t h a n e d i t h i o l 
Cholest-5--en-7-one (CXIV) was t r e a t e d wi th 1 , 2 - e t h a n e -
d i t h i o l i n a c e t i c ac id i n the presence of B P ^ - e t h e r a t e a s 
c a t a l y s t . A f t e r u sua l work up of t h e r e a c t i o n mixture and 
removal of t h e so lven t , a s i n g l e s e m i - s o l i d compound (CXV) 
was ob ta ined i n e x c e l l e n t y i e l d . 
^8^17 
(CXIV) 
C SH, AcOH 
BP^-e the ra t e 
(CXV) 
Raney nickel 
(CXVI) 
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Character izat ion of compound (CXY) as Y.T-ethylenedi thiocholes t -
3-ene 
The semi-solid compound (CXV) was analyzed for C2qH.QS2. 
The absence of the hand for carbonyl function in the IR spectrum 
suggested the incorporat ion of d i th io lane r ing in the molecule. 
The chai rac ter is t ic absoirption bands were seen at 1645 (C=C), 
1435 and 1225 cm"-^  (H2C-S). I t s MR spectrum displayed a 
s i ng l e t a t 6 5.36 in tegra t ing for one proton which was 
ascr ibable t o C-6 v iny l i c proton. Another s ing le t was observed 
at 3.23 for four protons of d i th io lane ring (-S-CH2-CH2-S-), 
Methyl protons appeared at 6 0.96 (GIO-CH,), 0.69 (C13~CH,), 
0,90 and 0.80 (remaining methyl p ro tons) . On the bas i s of 
these data the s t ruc tu re of semi-sol id compound (CXV) was 
es tab l i shed as 7 ,7-e thylenedi th iocholes t -5-ene , The s t ruc tu r e 
of compound CXV was fur ther supported by i t s desu l fur iza t ion 
with Raney nickel which yielded cholest-5-ene (CXYI),m.p, 90° 
(repoirted ^ m.p, 89 .5° ) . 
Reaction of 3P--acetoxycholest-'5-en-7--one ( I I I ) with l ,2-e thane~ 
d i t h i o l 
3p-Acetoxycholest-5-en-7-one ( I I I ) on s imi l a r treatment 
with 1 ,2-e thanedi th io l provided a compound having m.p,182-184° 
in high y ie ld {Q0%). 
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AcO 
(III) 
^8%7 
pSH 
LsH, AcOH 
BF^-etherate 
5 AcO 
(IV) 
AcO 
Raney nickel 
(CXVII) 
Characterization of compo-und. m.p. 182-184 as 3B-acetox.y-
7,7-ethylenedithiocholest~5-ene (IV) 
Elemental analysis of compound (IV), m.p, 182-184 
p e p 0 
corresponded to molecular formula C,-,Hi-p,05Sp ([a]-r, -101.26). '3r'50^2^2 'D 
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The IE spectrum exhibited characteristic bands at IT^SC-OCOCH^), 
1645 (C=C), 1425 and 1235 cm""'- (H2C-S). Its NMR spectrum 
displayed a singlet at 6 5.63 for C-6 vinylic proton, a broad 
82 
multiplet for one proton at 4.45 (C3a-H, W-^- = 14Hz, axial) 
and another singlet integrating for four protons at 3.38 idiich 
was ascribable to the dithiolane ring protons (-S-CHpCHpS-). 
A sharp singlet atS2,02 for three protons was assigned to 
acetoxy group protons (-OCOCH,). Methyl protons were seen 
at 6 1.06 (ClO-CH^), 0.73 (C13-CH^), 0.97 and 0.87 (other 
methyl p ro tons) . These data suggested t he s t r u c t u r e of the 
compound having m.p. 182-184° as 3P-acetoxy-7,7-ethylene-
d i th iocholes t -5-ene (IV). This s t ruc tu re was f u r t h e r confirmed 
by the desu l fur iza t ion of IV with Raney n icke l which yielded 
3p-acetoxycholest-5-ene (CXVII), m.p. 114*^  ( reported -^  
m.p. 116°). 
Reaction of 3B--chlorocholest-5-en-7-one (LXX) with 1.2-ethane-
dithiol 
The ketone (LXX) was treated with 1,2-ethanedithiol in 
the manner which was employed earlier. After usual work up 
and removal of the solvent, a compound melting at 125-126 
was obtained in good yield. 
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(LXX) 
rSH 
BF,-etherate„_ D CI 
Raney 
nickel 
(CXIX) 
Characterization of oompond, m«p. 125-126 as 3g~chloro-7«7~ 
ethylenedithiocholest-5-ene (C3CVIII) 
The compound (CX7III), m.p. 125-126° was analyzed for 
C2qH.„S2Cl ([a]^^*^+120°). It gave positive Beilstein test 
for chlorine. The IR spectrum exhibited characteristic bands 
at 1645 (C=C), 1430, 1235 (H2C-S) and 765 cm""^  (C-Cl). Its 
NMR spectrum displayed a singlet at 6 5.65 for 0-6 vinylic 
proton, a broad multiplet at 4.47 for C3-a proton (Wy = 14Hz, 
axial) and another broad singlet at 3.42, integrated for four 
protons ascribable to dithiolane ring protons(-S-CH2CH2S). Methyl 
protons appeared at 6 1.08 (ClO-CH,), 0.71 (C13-CH,), 0.94 
and 0.84 (other methyl protons). On the basis of foregoing 
discussion, the compound having m.p. 125-126 was regarded 
as 3p-chloro-7,7-ethylenedithiocholest-5-ene (CXVIII). This 
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structure was further supported by the desulfurization of 
CXVIII with Raney nickel which furnished 3P-chlorocholest-
5-ene (CXIX), m.p. 94-95° (reported®'^  m.p. 96°), [a]^5*^-26°. 
Oxidation of dithiolane (CXVIII)with m—rchloroperbenzoic aoid 
3p-Chloro-7,7-ethylenedithiocholest-5-ene (CXVIII) was 
treated with m-chloroperhenzoic acid in CHpClp at 10°. After 
the completion of reaction, it was taken in diohloromethane 
and washed with sodium bisulfite solution(lo7o). After work up 
and removal of the solvent, a single compound melting at 
235 (decomposed) was obtained. 
^8%7 
m~CPBA 
CHpClp 
(CXVIII) (CXX) 
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Charaoter izat ion of the compound, m.p. 235 as 3B--chloro-7,7--
ethylenedisulfonyloholest~5-ene (CXX) 
The compound having m.p. 235 (decomposed) was analyzed 
for CpqH^^O.SpCl (pos i t ive B e i l s t e i n t e s t ) . I t s IR spectrum 
shoved the chai rac ter is t ic bands at 1335 and 1130 cm~ for the 
asymmetric and symmetric s t re tch ing of -SO2 group . The 
other absorption bands were observed at 1620 (C=C), 740 (C-Cl) 
and 670 cm" (C-S). The ]MR spectrum displayed a s ing le t a t 
6 5.5 for C-6 v iny l i c proton, a broad mul t ip le t centred a t 
3.9 for C3a-H (W^ = 12HZ} a x i a l ) , a broad s igna l fo r methylene 
(2 X -CHp) protons of d i th iosu l fonyl r ing appeared a t 3.65« 
The methyl s igna ls were seen a t 6 1.11 (ClO-CH,), 0.71 (C13-CH,), 
0.91 and 0.81 (other methyl p ro tons) . These spec t r a l and 
elemental data suggested the s t ruc tu re for t he compound (CXZ) 
melting at 235° as 3p-chloro-7 ,7-e thylenedisul fonylcholes t -
5-ene. 
Reaction of cholest-4~en~3~one ( I ) with 1 ,2-e thanedi th io l 
Cholest-4-en-3-one ( I ) was t r e a t e d with 1 ,2-e thanedi th io l 
i n the same manner as applied e a r l i e r . After usual work up 
and removal of the so lven t , a s ing le compound, m.p. 108-110 
was obtained in excel lent y ie ld {15%), 
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98%7 
[ SH SH, AGOH 
BP^-etherate ^ / S 
( I ) ( I I ) 
ianey n ickel 
(cm) 
Character iza t ion of the compound, m«p. 108--110 as 3 . 3 -
eth.ylenedithiocholest~4-ene ( I I ) 
Elemental ana lys is of the compoiind, m.p. 108-110° 
corresponded t o formula 029^48^2' '^''•^ D +127°. Important 
absorpt ion bands a t 1645 (C=C), 1425 and 1240 cm"-"- (H2C-S) 
were seen in i t s IR spectrum. The MR spectrum displayed a 
s i ng l e t at 6 5.52 for C-4 v iny l i c proton and another broad 
s ing l e t a t 6 3.2 which was assigned t o four protons 
(-S-CHgCHg-S-) of d i th io lane r i ng . Other s ignals were 
observed at 6 1.02 (ClO-CH^), 0.68 (CI3-CH3), 0.93 and 0.83 
( for remaining methyl p ro tons) . Prom these observations the 
compound having m.p. 108-110° was character ized as 3,3-ethylene-
d i th iocholes t -4-ene ( I I ) . This s t ruc tu re was fur ther supported 
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by i t s d e s u l f u r i z a t i o n with Saney n i c k e l which y i e l d e d 
c h o l e s t - 4 - e n e (CXXI), m.p. 77° ( repor ted^® m.p. 7 9 ° ) , 
Oxida t ion of d i t h i o l a n e (Il)wltfe: m~chloroperbenzoie a c i d 
The d i t h i o l a n e ( I I ) was t r e a t e d w i t h m-chloroperhenzoic 
ac id i n CH2CI2 a t 10 . During work up , t h e r e a c t i o n mixture 
was washed s e v e r a l t imes with sodium b i s u l f i t e s o l u t i o n (10/^), 
F i n a l l y a compound, m.p. 215°(decomposed) was o b t a i n e d . 
C3H1Y 
m-CPBA 
CH2CI2 
( I I ) (CXXII) 
0 
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Characterization of compound, m.p. 215^ as 3«3--ethylenedi-
sulfonylchole3t~4-ene (GXXII) 
Elemental analysis of the compotmd (CXXII), m.p. 215 
(decomposed) corresponded to formula *-'2<^ 4.8^ 4.^ 2* "^ ^^  ^^ 
spectrum exhibited hand at 1640 cm" (C=C) which showed that 
olefinic bond remained unaffected. The characteristic 
absorption bands appeared at 1340 and 1130 cm" for 
81 
asymmetric and symmetric stretching of sulfone moiety . The 
M R spectrum displayed a singlet at 6 5.35, assigned to C-4 
vinylic proton and another singlet at 6 3.SB ascribable to 
four protons (4H, -S-CHpCHp-S-). Methyl protons were seen 
at 6 1.13 (ClO-CH,), 0.76 (C13-GH^), 0.96 and 0.86 (for 
remaining methyl p ro tons ) . On the bas i s of these da ta the 
compound melting at 215 (decomposed) was character ized as 
3 ,3-ethylenedisulfonylcholest-4-ene (CXXII). 
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Thioethers 
The general method by which th ioe thera can be e a s i l y 
prepared by the d i r e c t addi t ion of su l fur or su l fur compounds 
t o the unsaturated regions of organic compounds. Thioethers 
are known to ac t as convenient intermediates for the synthesis 
of d i f fe ren t su l fu r de r i va t i ve s . Moreover, t h i o e t h e r s showed 
marked b io logica l a c t i v i t i e s such as antiinflammatory, 
neurot ropic , b a c t e r i c i d a l , fungicidal and other s imi l a r 
p r o p e r t i e s . In t h i s connection some woife has already been 
done in our labora tory and in order t o extend t h i s work 
3p-acetoxycholest-5-en-7-one ( I I I ) and i t s 3p-chloro analogue 
(LXX) have been subjected to the ac t ion of 2-mercaptoethanol 
and 3-mercaptopropan-l ,2-diol in the presence of a c e t i c acid 
and BF~-etherate a t room temperature. 
89a In the e a r l i e r study from our l abora tory the same 
ketones ( I I I and LXX) were subjected t o reac t with 2-mercapto-
ethanol in the presence of benzene and pipeijdine a t the 
elevated temperature. In each case two isomeric t h i o e t h e r s 
( I l i a and I l l b ) were i so la ted alongwith cho les ta -3 ,5 -d ien-
7-one (LXXI)as the minor product. 
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CgHi7 
rSH 
Piperidine, 
reflux 
OH"^  (Ilia) 
OH"" (Illb) (LXXI) 
Reaction of 33-acetoxychole3t-5-en~7-one (III) with 2~mercapto-
ethanol 
The ketone (III) in acetic acid was treated with 
2-mercaptoethanol using BF,-etherate as catalyst at room 
2 
temperature for 30 min according to procedure of Pieser . 
Usual work up and fractionation by silica gel column chromato-
graphy yielded four compounds (CXXIII-CXXVI). 
AcO 
( I I I ) 
^8%7 
c SH OH, AcOH 
CH2-OAC 
rtV 
BF':?-etherate J^ J N . X 
I 2 
(CXXIII) 
- 60 -
I 2 
CHgOAc 
+ 
SCH2CH2OAC SCH2CH2OH 
(CXXIV) (cxxv) (CXX7I) 
Characterization of compomid, m.p. 88° as 5P--(2'-acetoxy-
thioethoxy) chole5t-'5~en-7--one (CXXIII) 
The compound (CXXIII), m.p, 88° was analyzed for 
C,,Hp-^ 0™S (positive sodium nitroprusside test). Its IR 
spectrum exhibited bands at 1755 (OCOCH^), I665 (C=C-C=0), 
1425, 1245 (-S-CH2) and 1030 cm"-^  (C-0). The IR spectrum 
clearly indicated the presence of a,p-unsaturated carbonyl 
function which remained unaltered during the reaction. The 
M R spectrum displayed a singlet at 6 5.68,ascribable to 
(G6-H) vinylic proton, a triplet integrating for two protons 
4.28 (-SCH2CH2OAC), a broad multiplet for three protons at 
2,82 (C3a-H and -SCH2CH2OAC) and a three-proton singlet at 
2.05 (OCOCH^). The methyl protons appeared at 6 1.16 
(ClO-CH,), 0.69 (C13-CH^), 0.92 and 0.82 (remaining methyl 
protons). Thus from these observations the compound, m.p.88 
was regarded as 3p-(2'-acetoxythioethoxy)cholegt-5-en-7-one 
(CXXIII). 
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An additional support for the formation of compound 
CXXIII was obtained by the study of its mass spectrum. The 
mass spectrum of compotmd (CXXIII) Scheme - 1 exhibited 
molecualr ion peak at m/z 502 (with M+1 and M+2 peaks) and 
other important peaks at 487 (M -CH,), 444, 443, 442 
(M -CH,COOH} base peak), 415 (M -CH2CH2OAC), 414, 384, 382, 
(M -HSCH2CH2OAC), 367, 329 (442-side chain), 275, 269(382-
side chain), 229, 187, 174 (382-C^5H2Q), I6I, 159, 135, 134, 
107, 105, 95, 93, 91 and other low mass peaks. Mechanism for 
the formation of fragment ions at m/z 487, 442 and 382 is 
suggested in scheme-1. The mechanism is speculative in nature 
in the absence of isotopic labelling experiment or metastable 
peak evidence, however, confirms the proposed structure(CXXIII). 
Scheme - 1 
m/z 487 (M-CH,) 
98^17 
Mt 502 
(C33_H3Q03S) R = -SCH2CH2OAC 
m/z 487 
(C28H45O2S) 
m/z 442 (M-CH3GOOH) 
CHgOAc 
m/z 442 
(C2QH.gOS} base peak) 
m/z 382 (M-HSGH2CH9OA0) 
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CH9-
CH2OAC 
m/z 269 (382-side chain) 
^^^^X^^::>^o 
m/z 382 
(C2T'H.20) 
CgH^ r^  
7 
ot '^^^^^./''^^^^^/^o^ 
'tS^T 
^^^v^'^::>-^0+ 
m/z 269 
(C-|^ gH2^ 0) 
- 63 
Character izat ion of the Gompoxmd^m,p, 82^ as 3a-(2 '~acetoxy-
thioethoxy)chole3t~5-en-7-one (CXXIV) 
The compound (CXXIV) m.p. 82° was analyzed for C^-J^H^QO^S 
(pos i t ive sodium n i t ropruss ide t e s t ) . The IR spectrum showed 
bands a t 1735 (OCOCH~), 1665 (C=C-C=0), 1430, 1240 (-S-CH2) 
and 1025 cm" (G-0). I t c l ea r ly showed tha t a ,p-unsaturated 
carbonyl function remained unchanged and hydroxyl group was 
ace ty la ted during the r eac t ion . The NMR spectrum exhibited? 
a s i n g l e t at 6 5.6 ascr ibable t o C-6 v iny l i c proton, two 
t r i p l e t s each in tegra t ing for two protons a t 4.3 (-SCHpCHpOAc) 
and 2.84 (-SCH2CH2OAC) and a mul t ip le t for one proton a t 3.32 
op 
(W-^  = 6Hz) which showed that G3-proton was equatorial . A 
sharp singlet of three protons appeared at 6 2.06 for acetoxy 
group protons. Methyl protons were seen at 6 1.18 (ClO-CH,), 
0.68 (CI3-CH,), 0.91 and 0.81 (remaining methyl protons). On 
the basis of above observations the compound, m.p. 82° was 
characterized as 3a-(2'-acetoxythioethoxy)chole3t-5-en--7-one 
(CXXIV). The structure of CXXIV was further confirmed by the 
study of its mass spectrum. 
The mass spectrum of (CXXIV) showed the molecular ion 
peak at m/z 502 alongwith (M+1) and (M+2) peaks. The other 
significant peaks were observed at 487 (M-CH,), 459 (M-OCCH,), 
443, 442 (M-CH^COOH; base peak), 415 (M-CHgCHgOAc), 414, 383, 
382 (M-HSCH2CH2OAC), 367 (382-CH5), 329, 269 (3,82-.side chain), 
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234, 187, 174 (382-03^5^20^' ^ ^^' ^ ^9, 135, 134, 107, 105, 95, 
93, 91 and other low mass ion peaks. The mechanism for the 
formation of firagment ions m/z 487, 442 and 382 is similar to 
one given in case of (CXXIII). 
The mass spectrometry in addition to and in conjunction 
with other instrumental techniques and chemical transformations 
offers a reliable method for differentiating' the isomeric 
compounds (CXXIII and CXXIV). Table-1 records the relative 
intensity of molecular ion and the resultant ketonic ion for 
these isomeric compounds. From the ratio (between molecular 
ion and ketonic ion), one can plausibly conclude that the 
ejection of HSCHpGHpOAc is much more pronounced in that case 
(CXXIV) where sulfur is axially oriented. 
Table - 1 
Ratio between intensity of molecular ion and ketonic ion -
CHg-OAc 
CgH]_Y 
1:8.51 
65 
CH2-OAC 
1:11.2 
Characterization of compound (CXXV) as 4a:-(2'--acet@xythioethoxy) 
cholest-5-en-7-one 
Elemental analysis of the compound (CXXV) corresponded 
to formula C,,HCQO,S (positive sodium nitroT)russide test). Its 
IR spectrum exhibited characteristic bands at 1740, 1050 
(OCOCH,), 1665 (C=C-C=0), 1430 and 1235 cm""^  (HgC-S). In the 
M E spectrum of CXXV, one-proton triplet appeared at 
6 3.65 (J = 12Hz; axial) for C4p-proton which indicated that 
-SCHpCHpOAc group was equatorially (a) attached at C-4. Its 
NMR spectrum showed other signals at 6 5.6ls (IH, C6-H), 4.28t 
(2H, -CH2OAC), 2.8t (2H, -SCH2), 2.04s (3H, OCOCH^), 1.0(C10-CH5) 
0.69 (C13-CH^),0.92 and 0,82 (remaining methyl protons). Thus 
on the basis of these data the product (CXXV) was characterized 
as 4a-(2'-acetoxythioethoxy)cholest-5-en-7-one. 
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Character iza t ion of compound (CXXVI) as 4g--(2'-hydroxythio-
ethoz:y)chole3t~3-en--7-one 
The semi-solid (CXXVI) was analyzed for C2nH^302^ 
(pos i t i ve sodium n i t ropruss ide t e s t ) . I t s IE spectrum showed 
c h a r a c t e r i s t i c bands a t 3390 (-0H), 1665 (C=G-C=0), 1430 and 
1240 cm"-'- {H2C-.S). The NMH spectrum of (CXXVI) showed a 
t r i p l e t in tegra t ing for one proton a t 6 3.68 ( J = I2H2;, ax ia l ) 
for C4p-proton suggesting -SCHpCHpOH group to be at tached 
equa to r i a l ly (a) a t C-4. Other peaks in the MR spectrum of 
compound CXXVI were seen at 6 5.62s (IH, C6-H), 4.1t(2H,H0CH2-), 
2.88t (2H, -SCH2), 1.16 (ClO-CH^), 0.67 (C13-CH^), 0.91 and 
0,81 (o ther methyl p ro tons ) . On the bas i s of these data the 
s t ruc tu re of compound (CXXVI) was suggested to be 4 a - ( 2 ' -
hydroxythioethoxy)cholest-5-en-7-one, Acetylat ion of compound 
CXXVI with ace t i c anhydride and pyridine provided CXXV. 
Reaction of 33--chlorocholest-5-en-7-one (LXX) with 2-mercapto-
ethanol 
When 3p-chlorocholest-5-en-7-one (LXX) was t r e a t e d with 
2-mercaptoethanol in the presence of BF,-e thera te as c a t a l y s t , 
i t provided four compounds (CXXI11-CXXVI). These compounds 
were found i d e n t i c a l (m.p. , TLC, IR and MR) with the compounds 
which were obtained e a r l i e r in the case of ketone I I I . 
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^8%7 
rSH 
^OH,AcOH y, (CXXIII) + (CXXIV) + (CXXV) + 
BF^-e the ra t e (^XXVI) 
(LXX) 
AcpO/Py (CXXVI) > (CXXV) 
Reac t ion of 3g~chlorocholes t~5~en-7-one (LXX) vrLth 3--mercapto~ 
p r o p a n - 1 , 2 - d i o l 
The ke tone (LXX) was al lowed t o r e a c t w i th 3-meroapto-
p r o p a n - 1 , 2 - d i o l i n t h e p resence of a c e t i c a c i d and B P , - e t h e r a t e 
2 
acco3:ding t o the procedure of P i e s e r . Af t e r u s u a l work up 
and f r a c t i o n a t i o n by s i l i c a g e l column chromatography seven 
compounds (CXVII-CXXIII) were o b t a i n e d . 
(LXX) 
CQH]_Y 
SH 
-OH 
LoH,AcOH 
BJ?'_-etherate ,^ 
H , C - 0 " t 
2i H 
AcO-CH 
3CH2SH 
OAc 
(CXXVII) 
- 68 -
4' 
2 | H 
AcO-GH 
SCH2SH 
(CXXVIII) 
H2C-S jj 
AcO-C-H 
I 
3'CH20H 
(CXXIX) 
CHOH 
3'CH2SAc 
(CXXX) 
HO-CHo 
(CXXXI) 
2." 
'O-CHCH2SAC 
CH2OH 
(GXXXII) 
+ 
S-CH2GHCH2OAC 
OH 
(CXXXIII) 
Acetylated compounds 
HC-OAc 
I 
H2G-OAC 
^ (CXXXIV) 
HC-OAc 
H^C-SAc 
(cxxxv) 
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21' 
AcO-CH^ ^ 
2.' '^  
(CXXXVI) 
S-CH^jCHOAc 2| 
CHoOAc 
3' 2 
(CXXXVIII) 
0-CHCH^SAc ( 2 
CHoOAc 
(CXXXVII) 
Characterization of compound (CXXVII) as 36-(3'-thiohydro~2'-
ace t oxypropoxy) -?-(5 "-acet oxy-1 "g, 3 "B --oxathiane) chole st - 5~ene 
Elemental analysis of the compound (CXXVII), a semi-solid 
corresponded to formula ^'^rjS.rQ0rS2 (negative Beilstein test 
and positive sodium nitroprusside test). Its IR spectrum 
did not show any band for the carbonyl function which suggested 
that the reagent has condensed with carbonyl function. This 
was evident from the characteristic absorption bands at 1420 
(H2C-S diff.), 1235 (H2C-S wag.) and 1045 cm""'- (hemithioketal 
ring vibration) . The IR spectrum also gave a weak band at 
2560 (~SH) and a strong band at 1740 cm""^  (OCOCH^). Elemental 
analysis and IR spectrum suggested that dilor:ine at C-3 was 
substituted by -OCHpCHCHpSH group during the course of reaction. 
OAc 
Its NMR spectrum was more informative which showed a singlet 
at 6 5.62 for C-6 vinylic proton, two miiltiplets at 5.1 
(2 X AcO-CH-) and 4.25 (C3a-H, -OCH2, T' Y"" ) for two and 
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four protons respectively, a distorted doublet for one proton 
,^*»n .H 
at 4.0 (/ fsxi)f and other miiltiplet for four protons at 
2.8 (2 X -SGHp). A sharp singlet for six protons appeared 
at 6 2.05 (2 X -OCOCH,). Methyl signals were seen at 6 1.2 
(GIO-CH^), 0.68 (C15-CH^), 0.93 and 0.83 (for other methyl 
protons). 
The configuration of hemithioketal rin^ j was established 
on the basis of the splitting pattern of -OCHp and -SCHp 
protons (of hemithioketal ring). The appear&,nce of a 
distorted triplet for one proton of -OCHp (of hemithioketal 
ring) at 6 4.0 and the merging of its (-OCHp) other proton at 
6 4.25 with other three (C3a-H and -OCH2) protons at 4.25 
clearly indicated that 07-0 bond was axial or oxygen of 
hemithioketal ring was axially (a) oriented. It can be 
explained by assuming that the methylene protons bonded with 
the axially oriented oxygen atom were magnetically non-equi-
valent. Thus they behaved differently towards the applied 
field and appeared at different chemical shifts in the spectrum 
while methylene protons attached to the sulfur atom were almost 
magnetically equivalent^ . The distortion in triplet might be 
C3QU 
considered due to the long ran^coupling . 
Thus on the basis of above data the compound (CXXVII) 
was sTiggested to be 3p-(3'-thiohydro-2'-acetoxypropoxy)-7-
( 5 "-acetoxy-1 "a^ 3 "p-oxathiane) cholest-5-ene. 
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Character izat ion of the compounds m,p. 122-123 as 3g-(3 '--
thiohydro-2'-aoetoxypropoxy)chole3t-5-en-7-one (CXXYIII) 
The compound, m.p. 122-123° was analyzed for C^2^^2^A-^ 
(negative B e i l s t e i n Tes t ) . The IR spectrum exhibi ted charac-
t e r i s t i c bands a t 2565 (weak, -SH), 1735 (OCOCH^), 1665 
(C=C-C=0), 1420, 1235 (H2C-S) and 1030 cm"-'- (C-0), i t 
suggested t h a t carbonyl function remained unaffected during 
the course of r eac t ion . I t s MR spectrum gave a s ing le t a t 
6 5.58 for C-6 v iny l i c proton, two mul t ip le t s a t 5.1(lH,AcO-CH) 
and 4.2 (3H,-0CH2, C3a-H), a two-proton doublet at 2.65(-SCH2) 
and sharp s ing le t for th ree protons at 2.04 (-OCOCH,). Methyl 
protons -appeared at 6 1.18 (CIO-CH5), 0.67 (CI3-CH5.), 0.91 
and 0.81 (for other methyl p ro tons) . These s p e c t r a l data 
suggested the s t ruc tu re of compound having m.p. 122-123 as 
3p-(3 '- thiohydro-2•-acetoxypropoxy)cholest-5-en-7-one (CXXVIII). 
Chairacterization of compound (CXXIX)as 36-(3*-hydroxy-2'-acetoxy-
thiopropoxy)chole3t-5~en-7-one 
Elemental ana lys is of compound (CXXIX), an o i l corresponded 
to formula C_2Hc20^S (negative B e i l s t e i n t e s t ) . The IR spectrum 
displayed c h a r a c t e r i s t i c bands a t 3360 (-0H), 1730 (-0C0CH-), 
1665 (C=C-C=0), 1425, 1235 (H2C-S) and 1030 cm""^  (G-0). I t s 
MR spectrum showed a s ing le t a t 6 5.61 for C-6 v iny l i c proton, 
two mul t ip le t s in tegra t ing for one and t h r ee protons respec-
t i v e l y at 5.1 (AcO-CH) and 2.9 (-SCH2.and C3a-H), a two-proton 
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doublet at 4.22 (-OCH2) and a sharp s ing le t fo r th ree protons 
a t 2.05 (-OCOCH^). Methyl protons appeared at 6 1.18 (ClO-CH^), 
0.67 (C13-CH^), 0.91 and 0.81 ( for remaining methyl p ro tons ) . 
Thus on the "basis of these spec t ra l data the s t ruc tu re of 
compound CXXIX, was es tabl ished as 3P~(3'"-hydroxy-2'-acetoxy-
thiopropoxy)cholest-5-en-7-one. 
Acetylat ion of CXXIX 
The compound (CXXIX) on ace ty l a t i on with a c e t i c anydride-
pyridine provided 3p-(3 '»2 ' -d iacetoxythiopropoxy)choles t -5-en-
7-one (CXXXIV) as a semi-sol id . This compound was analyzed 
for C,.H^.Ocf. The c h a r a c t e r i s t i c bands in i t s IR spectrum 
appeared at 1735 (-OCOCH^), 1665 (C=C-C=0), 1425, 1230(H2C-S) 
and 1030 cm*" (C-0). The NM spectrum gave a s i ng l e t at 
6 5.62 for C-6 v iny l i c proton. Two mul t ip l e t s , each in tegra t ing 
fo r three protons a t 6 5.2 (AcO-CH, ACO-CH2) and 2.95 (-SCH2, 
C3a-H), and a sharp s ing le t for s i x protons a t 2,05(2 x OCOGH^ ) 
were observed in the WR spectrum. Methyl protons were seen 
a t 6 1.2 (ClO-CH^), 0.69 (C13-CH^), 0.93 and 0.83 ( for other 
methyl protons) . 
Character izat ion of compound (CXXX) as 3 3 - ( 3 ' - t h i o a c e t y l - 2 ' ~ 
hydroxypropQX7)chole3t-5-en-7-one 
The o i ly compound (CXXX) was analyzed for 0,2^52043 
(negative B e i l s t e i n t e s t ) . I t s IR spectrum showed the 
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presence of a ,p-imsaturated keto function (1660 cm" ) which 
suggested tha t t h i s function remained una l te red . The 
absorption bands a t 5590 (-0H) and 1740 cm""'- (-SCOCH,) 
es tab l i shed tha t the -SH group was converted t o mercaptoacetyl 
group during the course of r eac t ion . Other IR bands were 
observed at 1420, 1235 (H2C-S) and 1025 cm"''- (C-0). The NMR 
spectrum of compound (CXXX) exhibited s igna ls at 6 5 .6ls 
for C-6 v iny l i c proton, a mul t ip le t for four protons a t 3.95 
(OCH2, -OGH, C3a-H), a two-proton doublet at 3.4 (ACS-CH2) 
and a sharp s ing le t fo r th ree protons a t 2.02 (-SCOGH,). 
Methyl protons appeared a t 6 1.2 (C10~CH,), 0.67 (CI3-CH5), 
0.91 and 0.81 (other methyl p ro tons) . On the bas i s of these 
s p e c t r a l da ta , the s t ruc tu re of compound (GXXISC) was suggested 
t o be 3p-(3 ' - th ioacetyl-2 ' -hydroxypropoxy)choles t -5-en-7-one. 
Acetylat ion of CXXX 
Acetylation of compound (CXXX) with a c e t i c anhydride-
pyridine provided 3P-(3 ' - th ioace ty l -2 ' -ace toxypropoxy)choles t -
5-en-7-one (GXXXY) as an o i l , which was analyzed for C^.H^/OcS. 
The IR spectrum showed bands a t 1735 (-SCOGH, and -OCOCH,), 
1665 (C=C-C=0), 1420, 1235 (H2C-S-) and 1030 cm"'-'- (C-0) . The 
MR spectrum displayed a one-proton s ing le t a t 6 5.65 (C6~H), 
two mul t ip le t s a t 5.0 (AcO-CH) and 4 .1 (-OGH2, C3a-H) for one 
and three protons r e spec t ive ly ,a two-proton doublet a t 3.35 
(AcS-GHg) and a broad s ing le t at 2.03 for s ix protons 
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(-SCOCH^, -OCOCH^). The methyl protons appeared at 6 1,2 
(ClO-CH,), 0.69 (C13-CH,), 0.93 and 0.83 (for other methyl 
protons). 
Characterization of compound (CXXXI) as 36~(2'-hydroxy~2"-
thioacetylisopropoxy)chole3t~3--en-7~one 
Elemental analysis of the compound (CXXXI) corresponded 
to molecular formula ^•z2^^2'^A^ (negative Beilstein test). The 
IR spectrum exhibited characteristic bands at 3400 (-0H), 
1740 (-SCOCH,), 1660 (C=C-C=0), 1420 and 1240 cm~-'-(H2C-S). 
Its M R spectrum gave a singlet at 6 5.62 for C-6 vinylic 
proton, a four-proton multiplet centred at 4.27 (-OCH2, OCH, 
C3a-H), a doublet integrating for two protons at 3.2(AcS-CH2) 
and a sharp singlet for three protons (-SCOCH,) at 2,02. Methyl 
protons appeared at 6 1.2 (ClO-CH,), 0.69 (C13-CH,), 0,92 and 
0.82 (for remaining methyl protons). On the basis of these 
spectral data the oily compound (CXXXI) was characterized as 
3p-(2'-hydroxy-2"-thioacetylisopropoxy)cholest-5-en-7-one. 
Acetylation of CXXXI 
On acetylation with acetic anhydride and pyridine, the 
compound CXXXI afforded 3p-(2'-acetoxy-2"-thioacetylisopro-
poxy) cholest-5-en-7-one (CXXXVI). This compound was analyzed 
for ^•zJirAO^S, Its IR spectinim gave a band at 1735 cm" for 
-OCOCH, and -SCOCH,. Other absorption bands appeared at 
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1660 (C=C-C=0), 1420, 1230 (H2C-S) and 1030 cm"-'- (C-0). The 
KMR spectrum showed a singlet at 6 5.65 for C-6 vinylic 
proton, two doublets, each Integrating for two protons at 
5.1 (AcO-CHp) and 3.2 (AGS-CH2), a two proton multiplet at 
4.28 (-0CH, C3a-H) and a singlet integrating for six protons 
at 2.03 (-OCOCH^, -SCOCH,). Methyl protons appeared at 
6 1.18 (ClO-CH^), 0.69 (C13-CH^), 0.93 and 0.83 (for other 
methyl protons). 
Characterization of compound (CXXXII) as 4a-(2'-hydroxy-2"-
thioacetyli30propoxy)cholest-5-en~7--one 
Elemental analysis of the compound (CXXXII) corresponded 
to formula C-pHcpO^S (negative Beilstein test). Its IR 
spectrum exhibited absorption bands at 3360 (-0H), 1735 
(-SC0CH,), 1660 (C=C-C=0), 1420 and 1230 cm""^  (H2C-S) which 
suggested that a,p-unsaturated keto function was unaffected 
and -SH group was converted to -SCOCH, group during the course 
of reaction. The NMR spectrum showed a singlet at 6 5.67s 
for C-6 vinylic proton, a multiplet for four protons at 4.32 
(-OCH2, -OCH, C4P-H), a two-proton doublet at 3.5 (ACS-CH2) 
and a sharp singlet for three protons at 2.01 (-SCOCH^). 
Methyl protons were seen at 6 I.I6 (ClO-CH^), 0.69 (C13-CH^), 
0.93 and 0.83 (for other methyl protons). Thus on the basis 
of these data the structure of compound (CXXXII) was established 
as 4a-(2'-hydroxy-2"-thioacetylisopropoxy)cholest-5-en-7-one. 
- 76 
Acetylation of CXXXII 
Acetylation of compotind (CXXXII) with acetic anhydride-
pyridine provided 4a-(2'-acetoxy-2"-thioacetylisopropoxy) 
cholest-5-en-7-one (CXXXVII). Its elemental analysis corres-
ponded to formula O^.E^AOJ-S. The IR spectrum displayed 
characteristic absorption bands at 1735 (-SCOCH,, -OCOCH,), 
1660 (C=C-C=0), 1420 and 1255 cm'-"- (HjC-S-). Its lOffi spectrum 
showed signals at 6 5-68s (IH, C6-H), 5.Id (2H, ACO-CH2), 
4.28m (2H, -OCH, G4p-H), 3.45d(2H, ACS-CH2) and 2.03s (6H, 
-OCOCH^, -SCOCH^). Methyl protonsappeared at 6 1.2 (ClO-CH^), 
0.69 (CI3-CH,), 0.94 and 0,84 (for other methyl protons). 
Characterization of compound (CXXXIII) as 4a-(3*-acetoxy-2'-
hydroxythiopropQxy)cholegt~5-en-7-one 
a?he compound (CXXXIII) was analyzed for 0,235204^ 
(negative Beilstein test). The characteristic absorption 
bands in its IE spectrum appeared at 3360 (-0H), 1730 (-0C0CH,), 
1660 (C=C-C=0), 1415, 1230 (H2C-S-) and 1030 cm""^  (C-0). The 
M R spectrum displayed a singlet at 6 5.65 for C-6 vinylic 
proton, a two-proton doublet at 5.1 (AcO-CHg), two multiplets 
integrating for one and three protons respectively, were 
centred at 4.3 (-OCH) and 2.85 (-SCH2, C4P-H) and a three-
proton singlet at 2.05 (-OCOCH^). The methyl protons were 
seen at 6 1.18 (C10-CH„), 0.68 (C13-CH^), 0.92 and 0.82 (for 
remaining methyl protons). These spectral data suggested 
- 77 -
the structure of compound (CXXXIII) to be 4a-(3'-acetoxy-
2'-hydroxythiopropoxy)choleat-5-en-7-one. 
Acetylation of CXXXIII 
The compound (CXXXIII) on acetylation with acetic 
anhydride-pyridine afforded 4a-(3*,2'-diacetoxythiopropoxy) 
cholest-5-en-7-one (CXXXVIII) as a semi-solid, which was 
analyzed for C-,.Ht-.OcS. The IR spectrum exhibited bands at 
1730 (-OCOCH,), 1660 (G=C-C=0), 1420, 1235 (H2C-S-) and 
1030 cm" (C-0). Its MR spectrum showed a singlet at 6 5.68 
for C-6 vinylic proton, two multiplets each integrating for 
three protons were centred at 5.15 (ACO-CH2, AcO-CH), 
2.8 (-SCHg, C4P-H) and a six-proton singlet at 2.05 (2 x -OCOCH,) 
Methyl protons appeared at 6 1.18 (ClO-CH,), 0.69 (C13-CH^), 
0.93 and 0.83 (for other methyl protons). 
Reaction of 33-acetoxycholest-5-en~7-one (III) with 3-niercapto-
propan-1,2-diol 
The ketone (III) was treated with 3-niercaptopropan-l,2-
diol in the presence of acetic acid and BF^-etherate in the 
manner employed previously. After usual work up and frac-
tionation by silica gel column chromatography, two compounds 
m.p. 122-123° and 134-135° were obtained. The compound m.p. 
122-123° was characterized as 3p-(3'-thiohydro-2'-acetoxy-
propoxy)cholest-5-en-7-one (CXXVIII) and was found identical 
AcO 
- 78 
( m . p . , TLC, IR and NMR) with t h e compoimd (CXXVIII) ob ta ined 
from t h e r e a c t i o n of 3 - m e r c a p t o p r o p a n - l , 2 - d i o l wi th ke tone 
(LXX) e a r l i e r . 
^8%7 
AcO-CH 
I 
CH2SH 
CH-OH 
I 
CH2OAC 
( I I I ) (CXXVIII) (CXXXIX) 
Ac20/Py 
(CXXXIV) 
,-0 C h a r a c t e r i z a t i o n of t h e compound, m.p. 134-135 a s 3 B - ( 3 ' -
acetox.y-2'-h.ydrox.ythiopropo:3gy)Gholest-5-en-7-one (CXXXIX) 
The compound having m.p. 134-135 was ana lyzed f o r 
^32'^B2^4^* I t s IR spectrum e x h i b i t e d c h a r a c t e r i s t i c 
a b s o r p t i o n bands a t 3400 ( -0H), 1735 (-OCOCH^), 1665(C=C-C=0), 
1420, 1235 (H2C-S-) and 1030 cm"-^  ( C - 0 ) . The MR spectrum 
gave a s i n g l e t a t 6 5.59 f o r C-6 v i n y l i c p r o t o n , a two-pro ton 
double t a t 5.0 (ACO-CH2), "two m u l t i p l e t s i n t e g r a t i n g f o r one 
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and three protons respec t ive ly were centred at 4 .1 (-OCH) 
and 2.85 (-SCH2, C3a-H) and a sharp s ing le t for th ree 
protons a t 2.04 (-OCOGH^). Methyl protons appeared at 6 I . I 6 
(C10~CH,), 0.67 (CI3-CH,), 0.91 and 0.81 ( for remaining methyl 
p ro tons ) . Thus the ahove data es tab l i shed the stinicture of 
compound having m.p. 134-135*^ as 3p-(3 ' -acetoxy-2 ' -hydroxy-
thiopropoxy)chole st-5-en-7-one (CXXXIX). 
Acetylat ion of CXXXIX 
The compo\jind (CXXXIX) on s imi la r treatment with a c e t i c 
anhydride-pyridine provided 3P-(3 ' ,2 ' -d iacetoxythiopropoxy) 
cholest-5-en-7-one (CXXXIV) as a semi-sol id. The same 
compound was a l so ohtained e a r l i e r on ace ty l a t i on of CXXIX 
with ace t i c anhydride and pyr id ine . 
Experimental 
All melting points were observed on a Kofler apparatus 
and are uncorrected. Infrared (IR) spectra were recorded in 
Nujol with a Perkin-Elmer 237 spectrophotometer. IR values 
are given in cm" . NMR spectra were run in CDCl, or CCl. on 
a Varian A60 instrument with Me.Si(TMS) as i n t e r n a l standard 
and i t s values are given in ppm(6). Mass spectra were measured 
on a AIE MS-9 mass spectrometer- . The values in parentheses 
are the r e l a t i v e abundance (7 )^ of the peaks with respect to 
base peak as 100%. Thin l aye r chromatographic (TLC) p l a t e s 
were coated with s i l i c a ge l G and a 207o aqueous solut ion of 
perchlor ic acid was used as spraying agent . Light petroleum 
re fe r s to a f rac t ion of b , p . 60-80°. Anhydrous sodium sul fa te 
(Na2S0.) was used as a drying agent. The abbrevia t ions " s , d, 
t , br and mcj, denote " s ing le t , doublet , t r i p l e t , broad and 
mul t ip le t centred a t " , r e spec t ive ly . 
3B-Chlorocholest-5~ene 
Freshly pur i f ied th ionyl chloride (15 ml) was added t o 
choles te ro l (20 g) a t room temperature. A vigorous reac t ion 
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ensued with the evolution of gaseous products. When the 
reaction slackened, the mixture was gently heated at a 
temperature of 50-60° on a water bath for 30 min and then 
poured onto crashed ice with stirring. The yellow solid 
thus obtained was filtered under suction and washed several 
times with ice-cooled water and air-dried. Recrystallization 
from acetone gave 3p-chlorocholest-5-ene (19.2 g), m.r>,95-96° 
87 o 
(reported m.p. 96-97 ). It gave positive Beilstein test 
and a yellow color with tetranitromethane in chloroform. 
Cholest-5-ene 
3P-Chlorocholest-5-ene (lO.O g) was dissolved in warm 
amyl alcohol (200 ml) and sodium metal (24 g) was added in 
small portions to the solution with continuous stirring over 
a period of 8 hr. The reaction mixture was heated occasionally 
during the course of reaction in order to keep the sodium 
metal dissolved. The reaction mixture was poured into water, 
acidified with HCl and allowed to stand overnight, A 
white crystaDlne solid thus obtained was filtered under 
suction and washed thoroughly with water and air-dried. 
Recrystalli25ation of crude material from acetone gave cholest-
5-ene in cubes (7.2 g), m.p. 92-93° (reported^^ m.p. 8Q. 5-91.2°). 
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6-Nitrocholest-5-ene 
A suspension of f inely powdered cholest-5-ene (3«0 g) 
in g l a c i a l ace t i c acid (25 ml) was s t i r r e d a t room tempe-
ra tu re for 5 min. Fuming n i t r i c acid (10 ml; sp . g r . 1.52) 
was rapidly added. Sodium n i t r i t e (1 .5 g) was added gradual ly 
over a period of 1 hr with s t i r r i n g and the s t i r r i n g was 
continued for 2 h r . The temperature of the reac t ion mixture 
was control led between 20-25 hy externa l cool ing. A yellow 
sol id thus obtained was f i l t e r e d under suct ion, washed 
thoroughly with water and a i r - d r i e d . Rec rys t a l l i z a t i on from 
methanol furnished 6-ni t rocholes t -5-ene (1.6 g ) , m.p.117-118° 
(reported^° m.p. 117-118°). 
5a-Chole3tan-6-one (XCVI) 
6-Nitrocholest-5-ene (3.0 g) was dissolved in g l a c i a l 
a c e t i c acid (100 ml) by heating and to t h i s so lu t ion zinc dust 
(6.0 g) was added in small por t ions . After the i n i t i a l 
exothermic react ion had subsided, the suspension was heated 
under ref lux for 3 h r and water ( 6 ml) was added now and 
then during the course of r eac t ion . The so lu t ion was then 
f i l t e r e d and the residue was washed with two 10 ml por t ions 
of warm ace t i c ac id . To the f i l t r a t e was added a few ml of 
water t i l l t u r b i d i t y developed and i t was allowed t o stand 
overnight at room temperature. The c r y s t a l l i n e mater ia l 
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thus separated was f i l t e r e d tinder suct ion and washed thoroughly 
with water in order t o remove 25inc a c e t a t e . The organic so l id 
was a i r - d r i e d and i t s r e c r y s t a l l i z a t i o n from ethanol afforded 
5a-cholestan-6-one (XCVI) (1 .8 g ) , m.p. 94-95^ (reported®^ 
m.p. 95-96°). 
^g-Acetoxycholest-^-ene 
A mixture of choles te ro l (20.0 g ) , f reshly d i s t i l l e d 
pyridine (30 ml) and a c e t i c anhydride (20 ml) was heated on 
a steam bath for 2 h r . The re su l t ing brown solut ion was 
poured onto crushed ice-water mixture with s t i r r i n g . A l i g h t 
brown sol id was obtained which was f i l t e r e d under suct ion, 
washed with water u n t i l free from pyridine and a i r - d r i e d . The 
Claude product on r e c r y s t a l l i z a t i o n from acetone gave the pure 
3p-acetoxycholest-5-ene (18.0 g ) , m.p. 114-115° (reported 
m.p. 116°) . 
36-Acetoxy-6-nitrochole3t-5-ene 
3p-Acetoxycholest-5-ene (5.0 g) was covered with n i t r i c 
acid (125 ml} sp. g r . 1.52). Sodium n i t r i t e (5.0 g) was 
gradual ly added over a period of 1 hr with contin"uous 
s t i r r i n g . Sl ight cooling was a lso required during the course 
of the react ion and the s t i r r i n g was continued for add i t iona l 
2 h r . A yellow spongy mass was separated on the surface of 
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the mixture, it was diluted with cold water (100 ml), then a 
green colored solution was obtained. The whole mass was 
extracted with ether. The ethereal layer was washed with 
water, NaHCO;, solution (5%) (until washing become pink) and 
water, and dried (Na2S0.). Removal of the solvent provided 
the nitro compound as an oil which was ciystallized from 
methanol (with traces of acetone) (5.5 g), m.p. 104 
(reporfeed^ "^  m.p. 102-104°). 
3g-'Acetox.y--3a-cholestan-6-one (III) 
3p-Acetoxy-6-nitrocholest-5-ene (3.0 g) was dissolved in 
g l a c i a l a ce t i c acid (125 ml) by warming the mixture and zinc 
dust (6.0 g) was added in small por t ions with shaking. The 
suspension was heated under reflux for 4 hr and water (6 ml) 
was added now and then during the course of reduct ion. The 
hot so lu t ion was f i l t e r e d , cooled t o room temperature and 
d i lu ted with a large excess of ice-cooled water. The 
p r e c i p i t a t e thus obtained was taken in e ther and the e the rea l 
so lu t ion was washed with NaHCO, so lu t ion (10^) and water, and 
then dried (Na2S0.). Evaporation of the solvent gave the 
acetoxy ketone ( i l l ) as an o i l which was c r y s t a l l i z e d from 
methanol (2 .1 g ) , m.p. 128-129° (reported^^ m.p. 127-128°). 
3B-Chloro-6-nitrocholest-5--ene 
To a well s t i r r e d mixture of 3p-chlorocholest-5-ene 
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(6 g), glacial acetic acid (50 ml) and nitric acid (12.5 ml, 
sp. gr. 1.52) at room temperature, was added sodium nitrite 
(1.8 g) gradually. After the complete addition of sodium 
nitrite, the mixture was further stirred for 1 hr. The 
content was diluted by the addition of water (100 ml) and 
the stirring was continued for 10 min more. The yellowish 
solid thus separated was filtered and air-dried. The desired 
product was recrystallized from methanol as needles (3.6 g), 
m.p. 150-152° (reported^^ m.p. 153°). 
33--Chloro-5g-cholestan-6-one (CII) 
To a solut ion of 3p-chloro-6-ni t rocholes t -5-ene (3.0 g) 
in hot g l a c i a l ace t i c acid (70 ml), zinc dust (6 g) was added 
gradual ly in small por t ions with constant shaking. The 
suspension was heated under re f lux for 4 h r and water (6 ml) 
was added at regular i n t e r v a l s during the coiirse of hea t ing . 
The hot so lu t ion was f i l t e r e d t o remove unreacted zinc 
and the f l i t e r a t e was cooled to room temperature, followed 
by d i l u t i o n with excess of ice-cooled water. The oiganic 
matter was extracted with e ther and e the rea l so lu t ion was 
washed with NaHCO^ so lu t ion (10^) and water, and dried 
(NapSO.). Evaporation of the solvent gave an o i l which was 
c r y s t a l l i z e d from methanol (1.9 g) ,m.p. 127-129° ( reported 
m.p. 129°) . 
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3a«5~Cyolo-5a--cholestan-6~one (CIX) 
A mixture of 5p-chloro~5a-cholestan-6-one (CII) (2.0 g) 
and methanolic potash (30 ml containing 1.6 g of KOH) was 
heated -under reflux for 1 hr and the reac t ion mixture was 
poured in to water. I t was extracted with e t h e r and the 
e the rea l l aye r was washed several times with water, and dried 
(Na2S0,). After removal of the solvent the cycloketone (CIX) 
was ohtained which was c rys t a l l i z ed from methanol (1.2 g ) , 
m.p. 96-97° (reported^^ m.p. 97°) . 
33-Bromo-3a-oholestan~6-one (CV) 
3cx,5-Gyclo-5a-cholestan-6-one (CIX) ( l .O g) was heated 
under ref lux with hydrobromic acid (1.25 nil} A8%) in acetone 
(3 .7 ml) for about 6 h r . Most of the solvent was removed 
under reduced pressure and the res idue was d i l u t ed with water 
(10 ml). A so l id thus obtained was r e c r y s t a l l i z e d from 
methanol to give the bromoketone (CV) (0 .8 g ) , m.p. 120-121° 
(reported m.p. 123°). 
3B-Iodo-5a-cholestan-6-one (C7II) 
3a,5-Cyclo-5a-cholestan-6-one (CIX)(1.7 g) was dissolved 
in a c e t i c acid (25 ml) and t r ea ted with HI (5 mlj 5A%)» The 
turb id so lu t ion was made c lea r by addi t ion of e ther . The 
mixture was kept a t room temperature fo r 20 hr and then i t 
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was poured in to ice-cooled water and ex t rac ted with e the r . 
The e the rea l l aye r was washed with water, NaHCO^ so lu t ion (3%) 
and f i n a l l y with water, and dried (Na2S0.). Removal of the 
solvent gave an o i l which was c r y s t a l l i z e d from methanol to 
give the iodoketone (CVII) (1.27 g ) , m.p. 136-137° (reported^^ 
m.p. 137-138°). 
Cholest-5-en-7-one (XCIV) 
A solut ion of t - b u t y l chromate [ t - bu ty l alcohol (60 ml), 
96 CrO^ (20.0 g ) , ace t i c acid (84 ml), a c e t i c anhydride (10 ml)]^ 
was added at 0° to a so lu t ion of cholest-5-ene (8.0 g) in CCl^ 
(150 ml), ace t i c acid (30 ml) and a c e t i c anhydride (10 ml) . 
The content was refluzed for 3 hr and then i t was d i lu ted 
with water. The organic l aye r was washed with NaHCO^ so lu t ion 
{5%) and water, and dried (Na^SO.). Evaporation of the solvent 
under reduced pressure provided cholest-5-en-7-one (XOIY) as 
an o i l which was c r y s t a l l i z e d from methanol (3 .1 g ) , m.p,128 
(reported®^ m.p. 125-129°). 
3B-Acetoxycholest-5-en-7-one ( I I I ) 
A solut ion of t -bu ty l chromate [ t -bu ty l alcohol(60 ml), 
CrO, (20 g ) , a c e t i c acid (85 ml) and ace t i c anhydride (10 ml)] 
was added a t 0°C to a solut ion of 3p-acetoxycholest-5-ene(8 g) 
in carbon t e t r ach lo r ide (150 ml), ace t i c acid (30 ml) and 
96 
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acetic anhydride (10 ml). The content was reflirxed for 
3 hr and then it was washed with NaHCO^ solution (5^), water, 
and dried (NapSO.). Evaporation of the solvent under reduced 
pressure furnished the compound (III) as an oil which was 
QT 
c r y s t a l l i z e d from methanol (5.2 g ) , m.p. 161-163 (repoirted 
m.p. 164 ) . 
3B-Chlorocholest-5-en~7-one (LXX) 
A solut ion of t - b u t y l chromate [ t - bu ty l alcohol(60 ml), 
Cr0^(20 g ) , ace t i c acid (35 ml) and a c e t i c anhydride (10 ml)] 
was added at 0^ t o a so lu t ion of 3P~chlorocholest-5-ene (8 g) 
in carbon t e t r a c h l o r i d e (150 ml), a c e t i c acid (30 ml) and 
a c e t i c anhydride (10 ml). The content was refluxed for 3 hr 
and then i t was washed with NaHCO-, so lu t ion (5/^) and water, 
and dried (NapSO.). Evaporation of the solvent under reduced 
pressure furnished the ketone (LXX) as an o i l which was 
c r y s t a l l i z e d from methanol (3.30 g ) , m.p. 144° (reported^ 
m.p. 144-145°). 
3B-Hydroxy-5.6B-dibromo-5a-cholestane 
To a solut ion of choles te ro l (14 g) in e the r (100 ml) 
was added gradual ly the bromine so lu t ion (9.6 g in 100 ml of 
ace t i c acid containing 1 g of anhydrous sodium a c e t a t e ) . The 
so l id thus obtained was f i l t e r e d under suct ion and washed 
with cold ether-:acetio acid mixture ( 3 : 7 ) . The dried dibromide 
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(16 g) showed m.p. 115-114° (reported m.p. 114°) . 
3,6B-Dibromo-5a-cbiole3tan-3-one 
3p-Hydroxy-5,6p-dibromo-5a-cholestane (10 g) was suspended 
in acetone (500 ml). The suspension was cooled to 0-5° . I t 
was stirired for 5 min and to t h i s mixture,Jones* reagent was 
added dropwise over a period of 20 min at the maintained 
temperature of 0-5°. Water (200 ml) was added and dihromo-
ketone was f i l t e r e d under suct ion, washed with water, methanol 
and a i r - d r i e d . ( 9 g ) , m.p. 75-75° (reported^^ m.p. 75-75°). 
Chole st-5-en-5-one 
To a solut ion of 5,6p-dibromo-5a-cholestan-3-one (5 g) 
in e ther (100 ml) was added g l a c i a l a ce t i c acid (2 ,5 ml). Zinc 
dust (7 .5 g) was added in small por t ions during 50 min with 
continuous shaking. After complete addi t ion , the e the rea l 
so lu t ion containing zinc dust was f i l t e r e d , washed with water, 
NaHCO, solut ion {3%) and water, and dried (NapSO.). Removal 
of t h e solvent provided an o i l which was c i y s t a l l i z e d from 
methanol (5.5 g ) , m.p. 126-127° (reported^^ m.p. 129°) . 
Chole3t-4-en-5-one ( I ) 
Cholest-5-en-5-one (4.0 g) was dissolved in ethanol 
(40 ml) and to this was added a solution of oxalic acid (0.5 g) 
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in ethanol (5 ml). The react ion mixture was refliixed for 
15 min then allowed to stand a t room temperature. Crysta-
l l i z a t i o n occurred a f t e r 1 h r and to ensure complete c ry s t a -
l l i z a t i o n , i t was cooled a t 0-4° and then f i l t e r e d . The crude 
product was r e c r y s t a l l i z e d from methanol to give the ketone 
( I ) (3.0 g ) , m.p. 80° (reported^^ m.p. 81-82°) . 
Reaction of 5a~cholestan-6-one (XGVI) with 1 ,2-e thanedi th io l 
using BF^-etherate as a ca t a lys t 
The solut ion of 5a-cholestan-6-one (2.0 g) in a c e t i c 
acid (60 ml) was t r ea t ed with e thaned i th io l (1.123 g> 11.94 mmol) 
and freshly d i s t i l l e d BF,-etherate (2 ml), and kept a t room 
temperature for 1 h r . The so lu t ion was d i lu ted with methanol 
(10 ml), poured in to water and ext rac ted with e the r . The 
e therea l l ayer was washed successively with water, sodiim 
bicarbonate so lu t ion (5%), and water and dried over anhydrous 
sodiiim su l f a t e . After removal of the solvent^ 6 ,6-e thylene-
di thio—5a-cholestane (XCVIl) as a semi-solid (1 .5 g) was 
obtained. 
Analysis Found : C, 75.27j H, 10.79 
^29^50^2 ^Q^'^i^®^ • C» 75.32J H, 10.82%. 
IR : S)j^ax. 1430, 1245 cm"^ (H2C-S-) 
MR : 6 3.0s (4H, -S-CH2-CH2-S-), 1.20 (ClO-CH,), 0.67 
(CI3-CH,), 0.91 and 0.81 (o ther methyl p ro tons) . 
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Desulfurization of compound (XGYII) with Raney n icke l 
6,6-Ethylenedithio-5a-cholestane (XC7II) (0 .3 g) in 
absolute ethanol (200 ml) was refluxed with Raney nickel 
(3 g) fo r 20 h r . The suspension was f i l t e r e d . After removal 
of the solvent 5a-cholestane (XCVIII) was obtained which was 
r e c r y s t a l l i z e d from acetone (0.09 g ) , m.p. 80-81° ( reported 
m.p. 80°) . 
Oxidation of d i th io lane (XCYII)with m~chloroperbenzoic acid 
The d i th io lane (XCYII) (0.462 g) was dissolved in 
dichloromethane (90 ml) and cooled in ice bath to 10 and 
s t i r r e d . To t h i s ice cooled s t i r r i n g reac t ion mixture, 
m-chloroperbenzoic acid (0.2 g) was added in f r ac t ions during 
30 min. S t i r r ing was continued for another 2-^ hi.. Complete 
conversion of s t a r t i n g mater ia l was evidenced by TLC. Reaction 
mixture was worked up with GHpClp, washed with sodium b i s u l f i t e 
so lu t ion (10^) to destroy unreacted peiacid and then with 
water, and dried (NapSO.). Removal of the solvent and 
pu r i f i c a t i on by s i l i c a ge l column provided 6 ,6-e thylene-
d isu l f inyl -5a-choles tane (XCIX) as a viscous l i q u i d ( 0 . 3 1 g ) . 
Analysis Pound : C, 70.45; H, 10.09 
*^29^50°2^2 ^®^^i^®s : C, 70.44; H, 10.12% 
IR : "V* max. "^ ^^ ^ ^ ^=°^ ' ^'^° °"^ ~"^  ^^"^^ 
MR : 6 3.32hr,s (4H, -SO-CH2-CH2-SO-), 1.23 (ClO-CH,), 
0.73 (C13-CH^), 0.93 and 0.83 (other methyl p ro tons) . 
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Reaction of 38-acetoxy-5a-cholestan-6~one (C) with l,2~ethane-
dithiol using BF,-etherate as a catalyst 
5p-Acetoxy-5a-cholestan-6-one (C) (2.0 g) dissolved 
in acetic acid (60 ml) was treated with 1,2-ethanedithiol 
(1.123 g; 11.94 mmol) and added BF,-etherate (2 ml). After 
completion of the reaction it was diluted with methanol(lO ml). 
Usual work up and removal of the solvent yielded 3p-acetoxy-
6,6-ethylenedithio-5a-cholestane (CI), recrystallized from 
acetonitrile (1.75 g), m.p. 149-151 . 
Analysis Pound : C, 71.47; H, 9.97 
^31^52^2^2 ^e<l^i^®s : C, 71 .54 ; H, 10.0% 
IR : S) max. ^^^^> ^^^5 (-OCOCH^), 1435, 1245 (CHg-S) 
675 cm""-^  (C-S) . 
MR ; 6 4.7mc (C3-aH} Wi = 14Hzj a x i a l ) , 3 .18s (-S-CH2-CH2S-) 
2 .08s (-OCOCH,), 1.18 (ClO-GH^), 0 .68 (C13-CH^), 0.90 
and 0,80 ( o t h e r methyl p r o t o n s ) . 
Reac t ion of 3B-chloro-5g--cholestan~6-one (CXI) with 1 , 2 -
e t h a n e d i t h i o l us ing BP^-e the ra t e as c a t a l y s t 
3p -Ch lo ro -5a -cho le s t an -6 -one (Oi l ) ( 1 . 0 g) was t r e a t e d 
wi th 1 , 2 - e t h a n e d i t h i o l (O.56 g; 5.95 mmol) i n t h e p resence 
of BF^y-etherate ( l ml) and t h e r e a c t i o n mixture was allowed 
t o s t a n d a t room temiaerature f o r 1 h r . The s o l u t i o n was 
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diluted with methanol (5 ml), poured into water and extracted 
with ether. The ethereal layer was washed successively with 
water, laHCO-, solution (5^) and water, and dried (NapSO,). 
Removal of the solvent afforded 5p-ohloro-6,6-ethylenedithio-
5a-cholestane (GUI), recyrstallized from acetonitrile (0.85 g), 
m,p. 143°. 
Analysis Found : C, 70.05} H, 9.85 
C2QH.QS2CI requires : C, 70.09; H, 9.87% 
IR : \) o 1430, 1240 (H,C-S), 760 (C-Cl), 675 cm"-^  (C-S) 
M R : 6 3.9br, m (IH, C3a-Hj W^ = l6Hzj axial), 3.1s (4H, 
-SCH2CH2S-), 1.06 (ClO-CH^), 0.73 (C13-CHj), 0.96 
and 0.80 (remaining methyl p ro tons ) . 
Desulfurizat ion of GUI with Raney nickel 
The d i th io lane (GUI) (0.35 g) ,in absolute ethanol 
(225 ml) was refluxed with Raney nickel (3 .5 g) for 20 hr 
and then the suspension was f i l t e r e d . Removal of the solvent 
gave 3P-chloro-5a-cholestane (CV), r e c r y s t a l l i z e d from acetone 
(0 ,1 g ) , m.p. 113° (reported m.p. 115°) . 
Reaction of 3g-"bromo-5a-chole3tan-6-one (CV) with l ,2~ethane~ 
d i t h i o l and BF,-e thera te as ca t a ly s t 
The "bromoketone (CY), ( l .O g) was t r ea t ed with 1,2-
e thanedi th io l (0.56 gj 5.95 nimol) in the presence of BF^-
e thera te in the mariner", employed e a r l i e r . After usual work up 
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and recrystallization from acetonitrile, 3P-'bromo-6,6-etliylene-
dithio-5a-cholestane (CVI) (0.8 g), m.p. 139-140° was obtained. 
Analysis Pound : C, 64.31; H, 9.01 
C2gH.QS2Br requires : C, 64.32? H, 9.05^ 
I^ ' \)™o^ 1435, 1240 (H,C-S), 680 (C-S), 670 cm"-'- (C-Br) 
MR : 6 3.9T3r, m (IH, C3a-Hj ¥ i = 15Hz; a x i a l ) , 3.11s (4H, 
-SCH2CH2S-), 0.93 (ClO-CH^), 0.63 (C13-CH^), 0.86 
and 0.78 (o ther methyl p ro tons ) . 
Reaction of 33-iodo-5a-cholestan~6~one (CVII) with l,2--ethane--
d i t h i o l using BF,-e therate as ca ta lys t 
The iodoketone (CVII (l .O g) was t r e a t e d with 1,2-ethane-
d i t h i o l (0.56 g; 5.95 mmol) in the presence of BF^-etheirate in 
the same manner. After usual work up and r e c r y s t a l l i z a t i o n 
from a c e t o n i t r i l e , 3p- iodo-6,6-ethylenedi thio-5a-choles tane 
(C?I I I ) , (0 .85 g ) , m.p. 131°'was obtained. 
Analysis Potind : C, 59.18; H, 8.29 
C2gH^gS2l requi res : C, 59.19; H, 8.33% 
IR : \)max. ^^^^5, 1245 (HgC-S), 510 cm~^ (C-I) 
NMR : 6 4 . l6br , m (IH, C3a-H, Wi = 14Hz, a x i a l ) , 3.15s 
(4H,-SCH2GH2S-),1.0 (ClO-CH^), 0.68 (CI3-CH5), 0.91 
and 0.81 (other methyl p ro tons ) . 
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Reac t ion of 3 a . 5 - c y c l o - 5 a - c h o l e a t a n - 6 - o n e (OIX) wi th 1 , 2 - e t h a n e -
d i t h i o l us ing B P , - e t h e r a t e as a c a t a l y s t 
The ketone (CIX) ( 3 . 0 g) i n a c e t i c a c i d (90 ml) was 
t r e a t e d wi th 1 , 2 - e t h a n e d i t h i o l (1 .68 gj 17 .87 mmol) and 
f r e s h l y d i s t i l l e d B P , - e t h e r a t e (2 ml) a t room t empera tu re f o r 
1 h r . I t was d i l u t e d wi th methanol (10 m l ) . Af t e r u s u a l work up 
and removal of t h e s o l v e n t , i t gave an o i l which was chromato-
graphed over s i l i c a g e l coliimn. E l u t i o n wi th l i g h t pe t ro leum: 
e t h e r (15 :1) gave 3 a , 5 - c y c l o - 6 , 6 - e t h y l e n e d i t h i o - 5 a - c h o l e s t a n e 
(OX) a s a n o n - c r y s t a l l i z a b l e s e m i - s o l i d (1 .44 g ) . 
A n a l y s i s Pound : C, 75.62j H, 10 .45 
^29^48^2 ^e<l^i^es : C, 75.65j H, 10 .43^ 
IR : AJuiax. ^^^O f C — C - ) , 1435, 1255 (H2G-S), 680 cm~^(C-S) 
C 
NMR : 6 3 .13s (4H, -S-CH2CH2-S), 1.0 (ClO-CH^), 0.72(C13-CH^), 
. 0 . 9 2 , 0.82 ( o t h e r methyl p r o t o n s ) and 0 . 6 - 0 . 4 
(a complex s i g n a l of cyclopropane r i n g p r o t o n s ) . 
F u r t h e r e l u t i o n wi th l i g h t p e t r o l e u m : e t h e r (12 :1) 
provided 3 p - ( 2 ' - m e r c a p t o e t h y l t h i o ) - 5 a - c h o l e s t a n - 6 - o n e (CXI) 
a s an o i l (0 .56 g ) . 
Ana lys i s Found : C, 78 .83 ; H, 10.42 
C2gH^Q0S2 r e q u i r e s : C, 78 .80; H, 10.46^^ 
IR : V) 2570 weak (-SH), 1735 (C=0), 1425, 1250 cm""^  
^ niEix* 
(H2G-S-). 
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mm. : 6 2.9m (5H, -SCH2CH2-S-, C3a--H), 1.4 (-SH), 1.2 
(GIO-CH^), 0.66 (C15-CH^), 0.90 and 0.80 (other 
methyl protons). 
Continued elution with light petrole-um:ether (11:1) 
gave 5-(2'-mercaptoethylthio)-5a-oholestan-6-one (CXII) as 
an oil (0.26 g). 
Analysis Pound : C, 72.78; H, 10.48 
C2QHCQOS2 requires : C, 72.80; H, 10.46^ 
lii J \)mo^ 2565 weak (-SH), 1710 (G=0), 1425, 1265 cm'-*-
(H2G-S-) 
NMR : 6 3.14s (4H, -S-CH2CH2-S-), 1.35 (-SH), 1.1 (ClO-CH^), 
0.68 (C13-CH-), 0.91 and 0.81 (other methyl protons). 
Further elution with light petroleum:ether (9:1) afforded 
3p-(2'-mercaptoethylthio)-6,6-ethylenedithio-5a-cholestane 
(CXIII) as a non-crystallizable semi-solid (1.3 g). 
Analysis Found : G, 67.12$ H, 9.70 
^31^54^4 ^®<l^i^®s • ^> 67 .15j H, 9.74^ 
IR '- ^r.^^ 2565 weak (-SH), 1420, 1240 ( H O G - S - ) , 705 cm'"^ 
(c-s). 
mm : 6 2.85m (9H, 2 X -SGH2GH2S-, C3a-H), 1.4 ( -SH), 
1.0 (ClO-CH^), 0 .68 (G13-GH^), 0.90 and 0 .80 ( o t h e r 
methyl p r o t o n s ) . 
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Desulfurization of compoxinds (CXI) and (CXII) 
Compound (CXI) (0.2 g) in absolute e-fchanol on refluxing 
with Raney nickel provided a compoxind (0.09 g) having m.p.96 
which was found identical with the authentic sample of 
5a-cholestan-6-one (CX?I) 
Similar treatment of compound (CXII) (0.1 g) with Raney 
nickel also afforded 5a-cholestaui-6-one (XC7I) (0.04 g), 
84 
m.p. 96 
Reaction of cholest-g-en-T-one (XCIV) with l,2~ethanedithiol 
using BF^-etherate as a catalyst 
Cholest-5-en-7-one (XCIV) (2.0 g) was dissolved in 60 ml 
of acetic acid and treated with 1,2-ethanedithiol (0.98 g j 
10.42 mmol) in the presence of BF-,-etherate (2 ml) as a 
catalyst at room temperature. After 1 hr it was diluted with 
methanol (10 ml) and poured into water. After usual work up 
and removal of the solvent the reaction mixture afforded 
7,7-ethylenedithiocholest-5-ene (CXV) (1.6 g) as a non-
crystallizable semi-solid. 
Analysis Found : C, 75.58j H, 10.40 
^29^48^2 ^®1^i^®s : C, 75.65; H, 10.431 
IR : ^ Jmax. ^^^^ i<^=^) * 1435, 1225 cm""^  (H2C-S) 
M R : 6 5.36s (IH, C6-H), 3.23s (4H, -S-CH2-CH2?-), 0.96 
(ClO-CH,), 0.69 (C13-CH^), 0.90 and 0.80 (other 
methyl protons). 
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Desulfurizat ion of compound (CXV) 
7,7-Bthylenedithiocholest-5-ene (CXV) (0.4 g) and Raney 
n ickel (0,4 g) were taken in absolute ethanol and was refluxed 
for 20 h r . After f i l t e r a t i o n , the f i l t e r a t e was evaporated to 
dryness. The compound (CXVI) thus obtained was r e e r y s t a l l i z e d 
from acetone (0.15 g ) , m.p. 90 (reported m.p, 89.5 ) , 
[ a ]^^ ' ^ -56° . This compound (CXVI) was found i d e n t i c a l with 
cholest-5-ene. 
Reaction of 33-aceto3:ychole3t~5--en-7-one ( I I I ) with l,2->-ethane-
d i t h i o l using BF,-etherate as ca t a lys t 
3p-Acetoxycholest-5-en-7-one ( I I I ) (2.0 g) in a c e t i c 
acid (60 ml) was t r ea ted with l ,2~e thanedi th io l (0.85 g; 
9.04 mmol) and freshly d i s t i l l e d BF,-e therate (2 ml), and 
the reac t ion was allowed t o stand a t room temperature fo r 
1 h r . The solut ion was d i lu ted with methanol (10 ml), poured 
in to water and extracted with e the r . The e the rea l l aye r was 
washed successively with water, NaHCO^ solu t ion {5%) and 
water, and dried (HapSO.). Removal of the solvent yielded 
5p-acetoxy-7,7-ethylendi thiocholest -5-ene (IV) as a so l id , 
r e e r y s t a l l i z e d from a c e t o n i t r i l e (1,75 g ) , m.p. 182-184 
[a]^5.2_^Q3_^26°. 
Analysis Found : C, 71.74} H, 9.60 
^31^50^2^2 ^®<l^i^®s • ^» 71.81; H, 9.65% 
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IR : \)„,„^  1735 (OCOCH,), 1645 (C=C), 1425, 1235 cm"''-
(H2C-S) 
NMR : 6 5.63s (IH, C6-H), 4.45T3r,m (IH, C3a-H, ^\ = UHzj 
a x i a l ) , 3 .33s (4H, 2 x -SCHg), 2 .02s (3H, OCOCH^), 
1.06 (C10-CH»), 0 .73 (C13-CH^), 0 .97 and 0.87 
( remaining methyl p r o t o n s ) . 
D e s u l f u r i z a t i o n of compoimd (IV) 
The d i t h i o l a n e (IV) ( 0 . 5 g) i n a b s o l u t e e t h a n o l (300 ml) 
was s i m i l a r l y t r e a t e d w i t h Raney n i c k e l (5 g ) , which a f fo rded 
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3 p - a c e t o x y c h o l e s t - 5 - e n e (CXVII) ( 0 . 2 g ) , m.p. 114 ( r e p o r t e d 
m.p. 1 1 6 ° ) , [a]^5.2_^g0^ 
Reaction of 3B-chlorooholest-5~en-7--one (LXX) with 1.2-ethane~ 
dithiol using BP-,-etherate as catalyst 
The ketone (LXX) (2,0 g) was similarly treated with 
1,2-ethanedithiol (0.90 gj 9.57 mmol) in the presence of 
BF,-etherate. Usual work up and recrystallization from aceto-
nitrile, afforded 3p-chloro-7,7-ethylenedithiocholest-5-ene 
(CXVIII) (1.7 g), m.p. 125-126°, [a]p^'^+ 120°. 
Analysis Found : C, 70.29? H, 9.45 
C2gH^yS2Cl requires : C, 70.34j H, 9.507. 
IR : \)iaax. ^ ^^ ^^  (C=C), 1430, 1235 (H2C-S-) and 765 cm 
(C-Cl) 
-1 
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M R : 6 5.65s (IH, G6-H), 4.47br, m (IH, C5a-H, ¥l = UHz; 
axial), 3.42s (4H, 2 x -SCHg), 1.08 (ClO-CH^), 
0.71 (C13-CH,), 0.94 and 0.84 (remaining methyl 
protons). 
Desulfurization of compound CXVIII. 
The dithiolane (CXVIII) (0.5 g) on desulfurization with 
Raney nickel (5 g) provided 3p-chlorocholest-5-ene (CXIX), 
(0.195 g), m.p. 94-95° (reported^ '^  m.p. 96°), [a]^^*^-26°. 
Oxidation of dithiolane (CXVIII) with m-chloroperhenzoic acid 
The dithiolane (CXVIII) (0.49 g) was dissolved in CH2CI2 
(85 ml) and cooled in ice bath to 10° and stirred. To this 
m-chloroperhenzoic acid (0.2 g) was added in fractions during 
30 min. Stirring was continued for another 2-^ hr and 
complete conversion of starting material was evidenced by 
TLC which showed single spot. The reaction mixture was 
worked up in CH2CI2, washed with 10% solution of sodium 
bisulfite to destroy unreacted peracid and finally with water 
and dried (NajSO.). Removal of the solvent and purification 
by silica gel column provided 3p-chloro-7,7-ethylenedisul-
fonylcholest-5-ene (CXX) which was recrystallized from methanol 
(0.34 g), m.p. 235 (decomposed). 
Analysis Found : C, 62.32j H, 8.35 
C2<^^rj0^32Gl requires : C, 62.30j H, 8.41^ 
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I^ • '^mc^ -^ 2^0 (C=C), 1355, 1130 (asymmetric and symmetric 
stretching of -SO2), 740 (C-C1),670 cm"-'" (C~S). 
mm : 6 5.5s (IH, C6-H), 3.9l3r,m (IH, C3a-H, W^ = 12Hzj axial), 
3.65br,s (4H, -SO2-GH2CH2-SO2-), 1.11 (ClO-CH^), 0.71 
(C13-CH^), 0.91 and 0.81 (other methyl protons). 
Reaction of cholest~4--en-3--one (I) with 1,2-ethanedithiol in 
the presence of BF^-etherate as catalyst 
The ketone (I) (2.0 g) on similar treatment with 1,2-
ethanedithiol (0,98 g; 10.42 mmol) gave 3,3-ethylenedithio-
cholest-4-ene (II) (1.55 g), m.p. 108-110° ra]^^*^+127.4°. 
Analysis Pound : C, 75.63; H, 10.41 
C2gH4QS2 requires : C, 75.65; H, 10.43^ 
IR : <) ^^^^ 1645 (C=C), 1425, 1240 cm"^ (H2C-S) 
M R : 6 5.52s (IH, C4~H), 3.2s (4H, 2 x -SCH2), 1.02(C10-CH^), 
0.68 (CI3-CH,), 0.93 and 0.83 (remaining methyl protons) 
Desulfurization of compound (II) 
The dithiolane (II) (0.3 g) on similar treatment with 
Raney nickel (4 g) as described earlier, yielded cholest-4-
ene (CXXI) (0.105 g), m.p. 77° (reported®^ m.p. 79°), 
[a]25-2+760. 
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Oxidation of dithiQlane(II) with m~chloroperbenzoic acid 
The dithiolane (II) (0,46 g) was dissolved in dichloro-
methane (80 ml) and treated with m-chloroperhenzoic acid 
(0.2 g) in the manner as described earlier. Pinal work up 
and purification afforded 3,3-ethylenedi3ulfonylcholest-4-ene 
(CXXII) which was recrystallised from methanol (0.32 g), 
m,p. 215 (decomposed). 
Analysis Pound : C, 66.40; H, 9.13 
G2gH.QO.S2 requires : C, 66.41; H, 9.16^ 
IR ' -N) n,o^ 1640 (C=G), 1340, 1130 (asymmetric and 
symmetric s t re tch ing of SOp). 
Nlffi : 6 5.35s (1H,G4-H), 3.68s (4H, -S02~CH2CH2-S02-), 
1.13 (ClO-CH,), 0.76 (C13-CH^), 0,96 and 0.86 (o ther 
methyl pro tons) . 
Reaction of 3g~a-cetoxycholest--5-en-7--one ( I I I ) with 2-mercapto-
ethanol , using BP^-etherate as ca t a lys t 
3!3-Acetoxycholest-5-en-7-one ( I I I ) (3 .5 g) in ace t i c 
acid (45 ml) was t r e a t e d with 2-mercaptoethanol (3.9 g; 
50.0 mmol) in the presence of BP--etherate (4 ml) a s ca t a ly s t 
a t room temperature for 30 min. After completion of the 
reac t ion , methanol (15 ml) was added. The reac t ion mixture 
was poured in to water and extracted with e the r . The e the rea l 
l a y e r was washed successively with water, NaHCO-r so lu t ion (5%) 
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and water, and dried (FapSO.). The oily residue obtained 
after removal of the solvent was subjected to column chro-
matography over silica gel. Elution with light petroleumi 
ether (8:1) gave 5P-(2'-acetoxythioethoxy)cholest-5-en-7-one 
(CXXIII), recrystallized from methanol (1.5 g), m.p, 88°. 
Analysis Pound : C, 74.14; H, 9.99 
C^^H^QO^S requires : C, 74,10; H, 9.96^ 
IR ' •^) ™o^ 1735 (OCOCH,), 1665 (0=0-0=0), 1425, 1245 
'' max. J 
(H2O-S), 1030 cm"-*- (0-0) 
NMR : 6 5.68s (IH, 06-H), 4 .28 t (2H,-0H20Ac), 2.82m 
(3H,03a-H, -SOHg), 2 .05s (3H,-0C0CH^), 1.16 (010-OH^), 
0 .69 (CI3-OH,), 0.92 and 0.82 ( o t h e r methyl p r o t o n s ) . 
MS : K^ 502 ( 8 . 5 4 , C ^ ^ ^ H ^ Q O ^ S ) , m/z 487 ( 3 . 0 5 ) , 444 ( 1 2 . 2 ) , 
443 ( 3 7 . 8 ) , 442 (100; C^^^^OS), 415 ( 3 . 6 6 ) , 414(4 .27) , 
384 ( 2 6 . 8 3 ) , 383 ( 9 3 . 9 ) , 382 ( 7 2 . 6 6 ) , 367 ( 2 1 . 9 5 ) , 
329 ( 7 . 9 3 ) , 275 ( 8 . 5 4 ) , 269 ( 1 0 . 9 7 ) , 234 ( 1 2 . 2 ) , 
229 ( 7 . 9 3 ) , 187 ( 1 5 . 8 5 ) , 175 ( 1 5 . 8 6 ) , 174 ( 2 8 . 0 5 ) , 
161 ( 2 4 . 4 ) , 159 ( 1 0 . 3 6 ) , 135 ( 1 1 . 5 8 ) , 134 ( 1 2 . 2 ) , 
109 ( 7 . 3 2 ) , 107 ( 1 4 . 6 3 ) , 105 ( 8 . 5 4 ) , 95 ( 1 0 . 9 7 ) , 
93 ( 1 2 . 8 ) , 91 ( 1 3 . 4 1 ) . 
F u r t h e r e l u t i o n wi th l i g h t pe t ro l e i im;e the r ( 6 : 1 ) af forded 
3 a - ( 2 ' - a c e t o x y t h i o e t h o x y ) c h o l e s t - 5 - e n - 7 - o n e (CXXIY) which was 
r e c r y s t a l l i z e d from methanol ( 0 . 9 g ) , m.p. 82 . 
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Analysis Found : G, 74.12; H, 9.98 
C,^HCQO,S requires : C, 74.10; H, 9.96/^  
IR : \)inax. ^ ^^^5, 1025 (-OCOCH^), 1665 (C=C-C=0), 1430, 
1240 cm"'-'- (HjC-S). 
Wm : 6 5.6s (1H,C6-H), 4.3t (2H,-CH20Ac), 5.32m (lH,C3p-H; 
¥1 = 6Hz; equatorial), 2.84t (2H,-SCH2), 2.06s (3H, 
-OCOCH ), 1.18 (GIO-GH ), 0.68 (C13-GH,), 0.91 and 
0.81 (other methyl protons). 
MS : Mt 502 (8.33, C^^H^QO^S), m/z 487 (8.33), 444 (13.3), 
443(33.33), 442 (100, C2gH4gOS),415 (5.0), 414 (6.66), 
384 (15.0), 383 (60.0), 382 (92.33), 368 (23.33), 
367 (70.0), 329 (6.66), 274 (8.33), 269 (20.0), 239 
(15.0), 229 (10.0), 227 (11.66), 187 (30.0), 175(26.66), 
174 (80.0), 173 (16.66), 161 (40.0), 159 (20.0), 135 
(16.66), 134 (16.66), 109(10.0), 107 (18.33), 105 
(13.33), 95 (16.66), 93 (18.83), 91 (18.33). 
Continued elution with light petroleum rather (4:1) 
provided 4a-(2'-acetoxythioethoxy)cholest-5-en-7-one (CXXV) 
as a non-orystallizable semi-solid (0.5 g). 
Analysis Found : C, 74.13; H, 9.98 
C^^H^QO,S requires : C, 74.10; H, 9.96/^  
IH : -Omax. ^^^^^ ^^^0 (-OCOCH^), 1665 (C=C-C=0), 1430 
1235 cm"-^  (H2G-S). 
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mm. : 6 5 . 6 l s (1H,06-H), 4 . 28 t (2H,-CH20Ac), 3 .65 t (IH, 
C4P-H} J = 12Hz| a x i a l ) , 2 . 8 t (2H, -SCH2), 2 .04s 
(3H,-0C0CH^), 1.0 (CIO-CH5), 0 .69 (C13-CH^), 0.92 
and 0.82 ( o t h e r methyl p r o t o n s ) . 
Puirther e l u t i o n with l i g h t p e t r o l e u m : e t h e r ( 1 : 1 ) gave 
4 a - ( 2 ' - h y d r o x y t h i o e t h o x y ) c h o l e s t - 5 - e n - 7 - o n e (CXrVl) a s a 
s e m i - s o l i d ( 0 . 3 g ) . 
Ana lys i s Found : G, 75 .68 ; H, 10 .45 
^29^48^2^ r e q u i r e s : C, 75 .65 ; H, 10.43X 
I ^ • \ ) mo^ 3390 (-0H), 1665 (C=C-C=0), 1430, 1240 cm""^  
(H2C-S). 
mm. : a 5.62s (1H,C6-H), 4.It (2H,-0CH2), 3.68t (IH, 
C4|3-H; J = 12HZJ axial), 2.88t (2H,-SCH2), 1.16 
(GIO-CH,), 0.67 (G13-GH^), 0.91 and 0.81 (other 
methyl protons). 
Acetylation of CXXVI with Ac20-Py 
4a-(2'-Hydroxythioethoxy)oholest-5-en-7-one (CXXYI) 
(0.15 g) was treated with a mixture of pyridine (l ml) and 
acetic anhydride (0.6 ml) at room temperature and the reaction 
mixture was left for 2 hr. Then it was poured into water and 
extracted with ether. The ethereal layer was washed successively 
with water, dil. HCl, NaHGO, solution (5%) and finally with 
water, and dried (Na2S0.). Removal of the solvent gave 
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4a~(2'-acetoxythioethoxy)cholest-5-en-7-one (CXXY) as a 
non-crystallizable semi-aolid (0.1 g). 
Reaction of 3g-chlorocholest-5-en-7--one (LXX) with 2~mercapto-
ethanol using BP,-etherate as catalyst 
3p-Chlorocholest-5-en-7-one (LXX) (3.5 g) on similar 
treatment with 2-mercaptoethanol (3.9 gj 50.0 mmol) afforded 
compounds CXXIII m.p. 88-89° (1.4 g), CXXIV m.p. 82-83° 
(0.8 g), CXXV (0.5 g) and GXXVI (0.25 g). These compounds 
were also obtained earlier in the case of ketone (III). 
Reaction of 3B--chloroGholest-5--en-7-one (LXX) with 3--mercapto-
propan-l,2-diol in the presence of BF,-etherate as catalyst 
A solution of ketone (LXX) (3.5 g) in acetic acid 
(100 ml) was treated with 3-mercaptopropan—1,2-diol (2.59 gj 
23.9 mmol) and freshly distilled BP--etherate (4 ml), and 
left at room temperature for 1 hr. The solution was diluted 
with methanol (15 ml), poured into water and extracted with 
ether. The ethereal layer was washed successively with 
water, NaHGO^ solution (5%) water, and dried (Na2S0^). The 
oily residue obtained after removal of the solvent was 
subjected to column chromatogiraphy over silica gel column» 
llution with light petroleum:ether (15:1) gave 3p-(3'-thio-
hydro-2'-acetoxypropoxy)-7-(5"-acetoxy-l"a,3"p-oxathiane) 
cholest-5-ene (CXXVII) as a non-crystallizable greenish oil, 
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( 0 . 7 g ) . 
Ana lys i s Pound : C, 66 .84 ; H, 9.0 
C,^HgQ0gS2 r e q u i r e s : C, 66 .86j H, 9.04/^ 
IR : <\ 2560 weak (-SH), 1740 (-OCOCH,), 1420, 1235 
(HpC-S), 1045 cm" ( o x a t h i o l a n e r i n g ) 
mm. : 6 5.62s (1H,C6-H), 5.1m (2H, AcO-CH, AcO-C"H), 4.25m 
(4H,C3a-H, -OG'E^, f^'^i^ ) , 4.0d d i s t o r t e d (IH, 
a"^  ^ ^ ^ O A c 
- J oxygen i s a x i a l l y o r i e n t e d ) , 2.8m (4H, 
JAc 
2 X -SGH2), 2 .03s (6H, 2 x -OCOCH,), 1.2 (OlO-CH,), 
0 .68 (C13-CH^), 0 .93 and 0 .83 ( o t h e r methyl p r o t o n s ) . 
Continued e l u t i o n with l i g h t p e t r o l e u m : e t h e r (13 :1 ) 
provided 3 p - ( 3 ' - t h i o h y d r o - 2 • - a c e t o x y p r o p o x y ) c h o l e s t - 5 - e n -
7-one (CXXYIII) which was r e c r y s t a l l i z e d from methanol (0 .45 g) 
m.p. 122-123° . 
Analysis Found : C, 72.16; H, 9.76 
^32^52^4^ requires : C, 72.18; H, 9.77^ 
IR ' \) n.o^  2565 weak (-SH), 1735(-OCOCH,), I665 (C=C-C=0), 
1420, 1235 (H2C-S) and 1030 cm"-"- (C-0) 
NMR : 6 5.58s (1H,C6-H), 5.1m (IH, AcO-CH), 4.2m (3H,-OOH2, 
C3a-H), 2.65d (2H,-SCH2), 2.04s (3H,-OCOCH5), 1.18 
(GIO-CH,), 0.67 (CI3-CH,), 0.91 and 0.81 (other 
methyl protons). 
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F u r t h e r e l u t i o n with l i g h t p e t r o l e u m : e t h e r (7 :1 ) gave 
3 p - ( 5 ' - h y d r o x y - 2 ' - a c e t o x y t h i o p r o p o x y ) c h o l e s t - 5 - e n - 7 - o n e 
(GXXIX) a s a n o n - c r y s t a l l i z a b l e o i l ( 0 . 5 g ) . 
Analysis Pound : C, 72.15; H, 9.74 
^32^52^4^ requires : C, 72.18? H, 9.77^ 
IR : S)inax. ^ ^^^ (-0E), 1730 (-OCOCH^), 1665 (C=C~G=0), 
1425, 1235 (H2C-S) and 1030 cm"-'- (C~0) 
mm : 6 5.61s (1H,C6-H), 5.1m (IH, AcO-CH), 4.22d ( 2H, 
-OGH2), 2.90m (3H,-SCH2, C3a-H), 2 .053 (3H,-0C0CH^), 
1.18 (ClO-CH^), 0.67 (C13-CH^), 0 .91 and 0 .81 
(other methyl protons). 
Elution with light petroleum:ether (5:1) provided 
3p-(3'-thioacetyl-2'-hydroxypropoxy)cholest-5-en-7-one (CXXX) 
as a non-crystallizable semi-solid (0.4 g). 
Anaylysis Found : C, 72.15? H, 9.74 
^32^52^4^ requires : C, 72.18;:H, 9.77^ 
IR : •>5max 5390 ( -0H), 1740 (-SCOCH^), 1660 (C=C-C=0), 
1420, 1235 (H2C-S), 1025 cm"-*- (C-0) 
NT4R : 6 5 . 6 l s (1H,C6-H), 3.95m (4H,-0CH2, -OCH, C3a-H), 
3.4d (2H, AC3-CH2), 2 .02s (3H,-SC0CH^), 1.2(C10-CH^), 
0.67 (C13-CH^), 0 .91 and 0 .81 ( o t h e r methyl p r o t o n s ) . 
F u r t h e r e l u t i o n wi th l i g h t p e t r o l e u m : e t h e r ( 3 : 1 ) gave 
3p - (2 ' -hyd roxy-2" - th ioace ty l i sop ropoxy)cho le s t -5 -en -7 -one (CXXXI) 
a s a n o n - c r y s t a l l i z a h l e s e m i - s o l i d (0 .35 g ) . 
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Ana lys i s Potind : C, 72 .16 ; H, 9.75 
0^23^2043 r e q u i r e s : G, 72 .18 ; H, 9 . 7 7 | 
IR : \>iiiax. 5"^°° (-0H), 1740 (-SCOCH^), I66O (C=C-C=0), 
1420, 1240 (HjC-S), 1030 cm"''- ( C - 0 ) . 
mm : 6 5.62s (1H,C6-H), 4.27m (4H,-0GH2,-0CH, C3a-H), 
3.2d (2H, ACS-CH2), ^'^^^ (3H,-SC0CH^), 1.2 (ClO-CH^), 
0 .69 (C15-CH^), 0.92 and 0.82 ( o t h e r methyl p r o t o n s ) . 
E l u t i o n with l i g h t p e t r o l e u m : e t h e r (2 :1 ) provided 
4 a - ( 2 ' - h y d r o x y - 2 " - t h i o a c e t y l i s o p r o p o x y ) c h o l e s t - 5 - e n - 7 - o n e 
(CXXXII) as a s e m i - s o l i d (0 .25 g ) . 
Ana lys i s Found : C, 72 ,16; H, 9.80 
^32^52^4^ r e q u i r e s : C, 72 .18 ; H, 9.77^ 
IR : -xlmax. ^^^^ (-0H), 1735 (-SCOCH^), 1660 (C=C-C=0), 
1420, 1230 (H2C-S), 1030 cm"-'- (C-0) 
MR : 6 5.67s (IH, C6-H), 4.32m (4H,-0CH2, -OCH, C4p-H), 
3.5d (2H, AcS-CHg), 2 .01s (3H, -SCOCH^), 1.16 
(ClO-CH^), 0 .69 (C13-CH^), 0 .93 and 0 .83 ( o t h e r 
methyl p r o t o n s ) . 
F u r t h e r e l u t i o n wi th l i g h t p e t r o l e u m : e t h e r ( 1 : 1 ) gave 
4 a - ( 3 *-ace t oxy-2 ' -hydroxyth iopropoxy)cho le s t -5-en-7-one(CXXXIII) 
a s a n o n - c r y s t a l l i z a b l e s e m i - s o l i d ( 0 . 3 g ) . 
Ana lys i s Found : C, 72 .14; H, 9.76 
C 2H52O4S r e q u i r e s : C, 72 .18 ; H, 9,11% 
- 110 -
IR : ^Jjnax. ^360 (-0H), 1730 (-OCOCH^), 1660 (C=C-C=0), 
1415, 1230 (HgC-S), 1030 cm"^ (C-0) 
mm : 6 5.65s (1H,C6-H), 5 . Id (2H, ACO--CH2), 4.3ni(lH,~0CH), 
2.85m (3H,-SCH2, C4p-H), 2 .05s (5H,-0C0CH^), 1.18 
(ClO-GH,), 0 .68 (CI3-CH,) , 0.92 and 0.82 ( o t h e r methyl 
p r o t o n s ) . 
Acetylation of compounds CXXIX-CXXXIII 
The compound (CXXIX) (0.15 g) was treated with a mixture 
of pyridine (1 ml) and acetic anhydride (0.6 ml) and the reactior 
mixture was left oveimight. Then it was poured into water 
and extracted with ether. The ethereal layer was washed 
successively with water, dil. HCl, NaHCO^ solution (5%) and 
finally with water, and dried (NapSO.). Removal of the solvent 
gave 3p-(3*,2-diacetoxythiopropoxy)cholest-5-en-7-one(GXXXIV) 
as a semi-solid (0.105 g). 
Analysis Found : C, 71.06; H, 9.37 
C^.Hn.OcS requires : G, 71.08; H, 9.4l| 
IR : ^) ™o^ 1735 (-OGOCH,), 1665 (G=G-G=0), 1425, 1230 
(H2G-S), 1030 cm"-^  (G-0). 
NMR : 6 5.62s (1H,C6-H), 5.2m (3H,AcO-CH, ACO-CH2), 2.95m 
(3H,-SCH2, G3a-H), 2.05 (6H, 2 x -OCOCH^), 1.2 
(GIO-CH,), 0.69 (CI3-CH,), 0.93 and 0.83 (other 
methyl protons). 
- Ill -
Acetylation of CXXX 
On similar treatment, compound (CXXX) (0.1 g) with 
acetic anhydride-pyridine afforded 5p~(3'-thioacetyl-2'-
acetoxypropoxy)cholest-5-en-7-one (GXXXV) as a semi-solid 
(0.06 g). 
Analysis Pound : C, 71.06; H, 9.40 
C^.H^.OcS r e q u i r e s : C, 71 .08 ; H, 9.4lZ 
IR : S) max. ^'^55 (-SCOCH^, -OCOCH^), 1665 (G=C-C=0), 
1420, 1255 (H2C-S), 1050 cm~-^  (C-0) 
MR : 6 5.65s (1H,C6-H), 5.0m (IH, AcO-CH), 4.1m(3H,-0CH2, 
C3a-H), 3.35d (2H, ACS-GH2), 2 .03s (6H,-0C0CH^, 
-SCOCH™), 1.2 (ClO-CH,), 0 .69 (C13-CH^), 0 .93 and 
0.83 (other methyl protons). 
Acetylation of CXXXI 
The compound (CXXXI) (0.1 g) on similar treatment with 
acetic anhydride-pyridine provided 3p-(2'-acetoxy-2''-thio-
acetylisopropoxy)cholest-5-en-7-one (CXXXYI) as a non-
crystallizable semi-solid (0.65 g). 
Analysis Found : C, 71.05; H, 9.40 
^34^54^5^ r e q u i r e s : C, 71.08$ H, 9 .41^ 
IR : \ ) niax. ^'^^^ (-SCOCH^, -OCOGH^), 1660 (C=C-C=0), 
1420, 1230 (HgC-S), 1030 cm"'-'- (G-O). 
MR : 6 5.65s (1H,G6-H), 5.1d(2H,AcO-GH2), 4.28m (2H,-0CH, 
C3a-H), 3.2d (ACS-GH2), 1.18(G10-GH^), 0 .69 (G13-CH^) 
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0,93 and 0.83 (other methyl protons). 
Acetylation of CXXXII 
Acetylation of compound (CXXXII) (0.09 g) with acetic 
anhydride-pyridine provided 4a-(2'-acetoxy-2"-thioacetyl-
isopropoxy)cholest-5-en-7-one (CXXXVII) as a semi-solid(0.05 g). 
Analysis Pound : C, Tl.Olj H, 9.38 
C-.H^.OcS requires : C, 71.00; H, 9.41j^  
IR J ^ „,o^  1735 (-SGOCH^, -OCOCH,), 1660 (C=C-C=0), 1420, 
' lu&X • ^ D 
1235 (H2C-S), 1030 cm""-'- (C-O). 
M R : 65.68s (1H,C6-H), 5.Id (2H, ACO-CH2), 4.28m (2H,-0CH, 
C4P-H), 3.45d (2H, ACS-CH2), 2.03s (6H,-0C0CH^,-SC0CH^), 
1.2 (ClO-CH^), 0.69 (C13-CH^), 0.94 and 0.84 (other 
methyl protons). 
Acetylation of CXXXIII 
The compound (CXXXIII) (0.1 g) on similar treatment with 
acetic anhydride-pyridine afforded 4a-(3',2'-diacetoxythio-
propoxy)cholest-5-en-7-one (CXXXVIII) as a non-crystallizable 
semi-solid (0.075 g). 
Analysis Found : C, 71.05; H, 9.39 
C^^H^^O^S requires : C, 71.08; H, 9.41^ 
IR : ^)«,o^ 1730 (-OCOCH,), 1660 (C=C-C=0), 1420, 1235 
(H2C-S), 1030 cm"-'- (G-0) 
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NMR : 6 5.68s (1H,C6-H), 5.15m (3H, AcO-CHg, AcO-CH), 
2.8m (3H,-SCH2, C4p-H), 2.05s (6H, 2 x -OCOCH^), 
1.18 (ClO-CH^), 0.69 (C13-CH^), 0.93 and 0.83 
(other methyl pro tons) . 
Reaction of 3g-acetoxychole3t-5-en--7~one ( I I I ) with 3--mercap--
topropan- l ,2 -d io l using BF--etherate as ca t a lys t 
3p-Acetoxycholest-5-en-7-one ( I I I ) (3.0 g) was s imi la r ly 
t r e a t e d with 3-mercaptopropan-l,2-diol (2.22 g; 20.55 mmol) 
in the presence of a c e t i c acid and BP^-etherate . After 
completion of the reac t ion , the reac t ion mixture was usual ly 
worked up and subjected to the column chromatography over 
s i l i c a gel column. The e lu t ion with l i gh t petroleum:ether 
(13:1) provided 3p-(3 ' - th iohydro-2 ' -acetoxypropoxy)choles t -
5-en-7-one (CXXVIII) which was r e c r y s t a l l i z e d from methanol 
(1 .1 g ) , m.p. 122-123°. This compound was a lso obtained 
e a r l i e r in the case of ketone LXX.. 
Puirbher e lu t ion with l i g h t petrolexim:ether (6:1) afforded 
3p-(3 '-acetoxy-2'-hydroxythiopropoxy)cholest-5-en-7-one 
(CXXXIX) which was r ec rys t a l l i zed from methanol (1.35 g ) , 
m.p. 134-135°. 
Analysis Found : C, 72.13; H, 9.72 
C 2H52O4S requires : G, 72.18; H, 9.77^ 
114 
IR : -Omax. 5^°° ("OH), 1735 (OCOCH^), 1665 (C=C-G=0), 
1420, 1255 (HgC-S), 1030 cm"^ (G-0). 
NMR : 6 5.59s (IH, C6-H), 5,0d (2H, AcO-CHg), 4.1m 
(IH, -OCH), 2.85m (3H,-SCH2, C3a-H), 2.04s (3H, 
-OCOCH^), 1.16 (ClO-CH^), 0.67 (C13-GH^), 0.91 and 
0.81 (other methyl protons). 
Acet.ylation of GXXXIX 
The compound (GXXXIX) (0.2 g) on treatment with acetic 
anhydride (0.8 ml) and pyridine (1.2 ml) gave 3p-(3',2-diace-
toxythiopropoxy)cholest-5-en-7-one (GXXXIV) (0.17 g) as a 
semi-solid. The same compoiind (GXXXIV) was also obtained 
earlier on acetylation of compound (GXXIX) with acetic 
anhydride-pyridine. 
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Part One 
B. Bamford-Stevens 
Reaction 
Theoretical 
Bamford and Stevens reported the alkaline decomposition 
of a numlaer of p-toluenesulfonylhydrazones. This reaction, now 
known as Bamford-Stevens reaction, is noted for giving rise 
to a variety of products. The tosylhydrazones of aromatic 
1 2 
aldehydes and ketones gave aryl diazomethanes ' whereas, 
aliphatic and alicyclic analogues gave olefins, some times 
olefin formation is accompanied with the skeletal rearrange-
ment. Diazonium compound has been suggested as an intermediate 
in the latter case. Hydrocarbons, azines, triazoles and 
ethers have also been reported as Bamford-Stevens reaction 
products. 
Pinacolone tosylhydrazone (I) on alkaline decomposition 
in the protic solvent gave tetramethylethylene (II). 
(CH,),C-C=m-Ts Na^ Ethylene glycol ^  X ^ _ _ ^ ^ 
CH - ^ \ 
(I) (II) 
- 122 
•5 
Djerassi et a l . subjected 2a-methylch.olestan-3-one 
tosylhydrazone ( I I I ) on a lka l ine decomposition and reported 
the formation of 2-methylcholest-2-ene (IV). 
98Hi7 
H3C 
Ha 
Ethylene glycol 
Barton and RolJinson subjected some s t e r o i d a l p-toluene-
sulfonylhydrazones to Bamford-Stevens reac t ion and obtained 
o l e f in i c compounds. Cholestan-6-one tosylhydrazone (V) on 
treatment with sodium in ethylene glycol yie lded cholest -5~ 
ene (VI). 
QQ^XI 
Na 
Ethylene glycol 
(VI) 
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3p-Acetoxyergost-22-en-6-one tosylhydrazone (VII) and 
3p-acetoxyergosta~7,22-dien-6-one tosylhydrazone (IX) on 
treatment with sodium in ethylene glycol under the same 
reac t ion condit ions yieldecT 3p-acetoxyergosta-5,22-diene(VIII) 
and ergos tery l ace ta te (X) respec t ive ly . 
AcO 
V % 
- < 
Na 
ethylene glycol ^Q 
(VIII) 
AcO 
MH-Ts 
(IX) (X) 
Corey and Sneen t rea ted 3p-hydroxycholestan-7-one 
tosylhydirazone (XI) with sodium in ethylene glycol to get 
3p-hydroxycholest-7-ene (XII) . 
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8%7 
r'^ ^^ l^ "^  Na 
HO'^^^-^^'tX-^An 
(XI) 
E thy lene g l y c o l 
NM-Ts HO 
Elks e t a l . c a r r i e d out the decomposi t ion of hecogenin 
a c e t a t e tosy lhydrazone (XI I I ) wi th sodium in e thy lene g l y c o l 
and obta ined p roduc t s (XIV), (XV) and (XVI). 
Ts-HNIJ 
(XI I I ) 
Ha 
Ethylene g l y c o l 
(XIV) 
CH, 
0-
(XV) 
/ 
'0. 
4-
(XVI) 
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The decomposition of tosylhydrazone (XVII) of estrone 
methyl ether, catalyzed by a base, in which the migration 
7 
of a methyl group took place, has been reported by Johns . 
Nim-Ts 
(XVII) (XVIII) 
CH. 
(XIX) 
Vfehn 3p,20p-dihydroxy~5a-pregnan--12-one tosy lhydrazone 
(XX) was sub jec t ed t o p y r o l y t i c decomposi t ion wi th sodium 
Q 
in ethylene glycol, it gave (XXI) . The structuire of XXI 
Q 
has been modified to XXII. 
Ts-HM 
t 5 
CHOH 
Na 
Ethylene g l y c o l 
(XXI) 
.CHOH 
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(XXII) 
Dannenberg and Gross reported the aroaatization of 
ring A by alkaline decomposition of oholesta-l,4-dien-3-one 
tosylhydrazone (XXIII). 
CgH^Y 
Na 
Ethylene glycol 
(XXIII) (XXIV) 
The tosylhydrazones (XXYI) and (XX7III) gave ethers 
(XXVII) and (XXIX) respectively when heated with sodiim 
1 11 in ethylene glycol * 
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PhCH=MHTs ^a^ Ethy lene g l y c o l , {-phgH^Nj 
(XXVI) 
•^  PhCH20CH2CH20H 
(XXVII) 
(Ph)oC=NMTs •> [(Ph)2C=N2] >-(Ph)2CH0CH2CH20H 
(XXVIII) (XXIX) 
The products ohtained, in Bamford-Stevens reaction, 
depend upon the nature of solvent used. The decomposition 
of tosylhydrazones in different solvents e.g. protic and 
aprotic has been reported . The camphor tosylhydrazone 
(XXX) on decomposition in protic solvent yielded camphene 
T O ~\ A 
(XXXI). When aprotic solvent was used, the tricyclene 
was formed as the major product. 
^\j;;nra-Ts 
Ua 
Ethylene glycol, ^^ 
(XXX) (XXXI) 
The effect of solvents on such process was also 
indicated "by the reaction of 2—methylpropanal tosylhydrazone 
and sodium methoxide in diethylene glycol which gave 2-methyl-
propene (65|), ci^ -2~'butene (4^), tran3--2-T3utene (8^), 1-hutene 
(10^) and methylcyclopropane (12^) whereas,in diethyl carbitol, 
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2-methylpropene (64|) and methylcyclopropane {%%) were 
formed in 80% yield . The reaction of 2-methylpro-Danal 
tosylhydrazone suggested the formation of its salts and 
methanol; its thermal decomposition in diethyl carhitol 
-1 p 
gave 2~methyapropene {62%) and methylcyclopropane (37|) 
12 Friedman and Shechter suggested that the salts of tosyl-
hydrazones decompose to diazo compounds and these diazo 
compounds ungergo (i) proton transfer from donor solvents 
and cationic decomposition of Wagner-Meerwein type involving 
hydrogen and carbon skeleton rearrangement (ii) carbenic 
decomposition in aprotic solvents to give olefins by hydrogen 
migration. 
C=N-MTs ^^^ > CzzMTs 
R R 
R R 
C=I-j-N-^s -^^^^—^ C=N=N + (p) CH^CgH4S02 
R R 
R R R 
\ = f i | orotic solvent^  N H - N S I > ^CH (D 
R R R 
R R. 
C=f=N Aprotic solvent^ ^ Q . ( i i ) 
R R' 
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The additional evidence for the carbenic process 
has been derived from the thermal decomposition of 1-diazo-
2—methylpropane which yields 2—methylpropane (67^) and 
12 
cyclopropene . The generation of carbenes when it is carried 
out in aprotic solvents has also been reported by Gristol and 
Harrington . DePuy and Proemsdorf reported that in the 
base catalyzed decomposition of tosylhydrazones, olefins are 
formed according to the Saytzeffe rule i.e. the more substituted 
olefins are formed in major amount. Thus the product from the 
elemination of the tosylhydrazone (XXXII) of 2-butanone contain 
2-butenes (67^) and 1-butene (28^). 
CH,CH2C-—CH^ > CH^CH2CH=:CH2 (28p 
MHTs 
.0=0. (5r/) 
+ 
CH, CH3 
^c=c (30;^ ) 
H H 
+ 
CH5CH2CH2CH^ {5%) 
Discussion 
Bamford-Stevens r e a c t i o n i s impor tant i n the sense t h a t i t 
g i v e s r i s e t o a v a r i e t y of compounds, n o t a h l e amongst them 
a r e o l e f i n s w i th o r wi thout s k e l e t a l r ea r rangement , o t h e r s , 
a z i n e s and s a t u r a t e d hydrocarbons . Formation of d i f f e r e n t 
p roduc t s on a l k a l i n e decomposi t ion of t o s y l h y d r a z o n e s of 
k e t o n e s i n c l u d i n g s a t u r a t e d s t e r o i d a l ke tones have been 
r e p o r t e d e a r l i e r . When 3 p - a c e t o x y - 5 a - c h o l e s t a n - 6 - o n e 
tosy lhydrazone (XXXIII) was sub jec ted t o Bamford-Stevens 
r e a c t i o n followed by a c e t y l a t i o n i t gave c h o l e s t e r y l a c e t a t e 
(XXXIY), 3p-ace tox3 ' - -5a -cho les tan -6a -y l , -2 ' - ace toxye thy l e t h e r 
(XXXYa) and 3 P - a c e t o x y - 5 a - c h o l e s t a n - 6 a - y l , 2 ' - h y d r o x y e t h y l 
e t h e r (XXXVb)-^" .^ 
CgHi7 
^ m-Ts 
(XXXIII) (XXXIV) 
(XXXYa) -CH2CH2OAC 
(XXXVb) -CH^CH^OH 
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The present work describes the similar decomposition of 
tosylhydrazone of an a,p-Tinsaturated steroidal ketone, namely 
5p-acetoxycholest-5-en-7-one (XXXVI). 
AcO 
(XXXVI) 
Reaction of 33--a-cetoxychole3t-5--en-7~one (XXXVI) with 
p~t oluene sulfonylhydraz ide 
The ketone (XXXVI) was treated with p-toluenesulfonyl-
hydrazide in acetic acid and kept oveniight at room temperature, 
The solid thus obtained was recrystallized from methanol which 
provided a compound, m.p. 158-159 . 
98%7 
AcO 
(XXXVI) 
N-NH-S02-{^~VcH3 
(XXXVII) 
152 -
Character izat ion of the compo-gnd, m.p. 158-159 as 3B-acetoxy-
cholest-5-en--7-one tosylhydrazone (XXXVII) 
Elemental ana lys i s of compound (XXXYII) showed the 
composition C^Ai^A^2^A^* which c l ea r ly indicated the formation 
of tosylhydrazone. I t s IR spectrum exhibited bands at 1755 
(-0-COCH^), 1645 (C=N), 1610 (-C=C-) and 1050 cm""^  (-O-C-)-^®. 
The MR spectrum showed a doublet a t 6 7.52 for two aromatic 
protons (C2-H and C6-H; J = 9Hz), another doublet a t 7.2 for 
another set of two aromatic protons (C5-H and C5-H; J = 9Hz), 
a sharp s ing le t a t 5.7 for one C-6 v iny l i c proton, a broad 
mul t ip le t centred at 4.66 (Wy = 18Hz; a x i a l ) " which was 
ascr ibable to C5a-H and another sharp s ing le t a t 2,02 for 
acetoxy group protons . The methyl protons appeared at 6 1.04 
(ClO-CH^), 0.68 (C15-CH^), 0.92 and 0.80 (other methyl pro tons) . 
On the bas is of foregoing discussion the compound having 
m.p, 158-159° may be regarded as 3P-acetoxycholest-5-en-7-one 
tosylhydrazone (XXXYII). 
Reaction of 5g-acetoxycholest-5-en-7-one tosylhydrazone (XXXVII) 
with sodium-ethylene glycol 
The tosylhydrazone (XXXVII) was subjected t o sodium-
ethylene glycol decomposition at 150 . The crude product 
thus obtained was acetyla ted with ace t ic ' anhydr ide-pyr id ine 
mixture. After usual work up and chromatography over neu t ra l 
alumina column, a compound having m.p. 82 was obtained. 
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98H17 
l.Na. E.G. 
AcO'^k^-W<^-M-S02{])-C!H|-^^20/Py AcO 
OCH2CH2OAC 
(XXXVII) (XXXVIII) 
Characterization of the compound, m.p. 82 as 7a-(2'-h.Ydro3cy-
ethox.y)cholest--5-en-2' .3--diacetate (XXXVIII) 
The compound having m.p. 82 was analyzed correctly for 
18 
O-T-zEf-.O^. Its IR spectrum showed characteristic strong bands 
at 1745 (-OCOCH^), 1660 (C=C-C-0-) and 1030 crn""^  (C-0). The 
M R spectrum showed a doublet at 6 5.6 for C-6 vinylic proton 
(J = 2.8Hz), a broad multiplet at 4.64 for C3a-H (W^ = 18Hzj 
19 
axial) , a one proton triplet at 4.22 (C7p-H), a quartet 
centred at 3.70 which can be assigned to methylene protons 
a-to the acetoxy group (ACO-CH2-) and another quartet for 
two protons at 3.51 (-OCH2), Two sharp singlets each for 
three protons were observed at 6 2.06 (-CHpOCOCH^) and 
2.01 (C3-0C0CH_). The methyl signals were seen at 6 1.02 
(GIO-CH^), 0.68 (C13-CH^), 0.91 and 0.81 (for remaining 
methyl protons). Thus on the basis of above data the compound 
having m.p. 82° was characterized as 7a-(2'-hydroxyethoxy) 
cholest-5-en-2',3-diacetate (XXXVIII). 
Experimental 
All melting points were obseirved on a Kofler apparatus 
and are uncorrected. Infrared (IR) spectira were recorded in 
Nujol with a Perkin-Blmer 237 spectrophotometer. IR values 
are given in cm"" . Nuclear magnetic resonance (NMR) spectra 
were run in CDC1-, on a Yarian A60 instrument with t e t ramethy l -
s i lane (TMS) as i n t e rna l standard and i t s values are given in 
ppm ( 6 ) . Thin l aye r chromatographic (TLC) p l a t e s were coated 
with s i l i c a gel G and sprayed with 2^% aqueous solut ion of 
perchlor ic ac id . Light petroleum refers t o a f rac t ion b . p . 
60-80°. Anhydrous sodium sulfa te (NapSO.) was used as the 
drying agent. The abbreviat ions " s ,d , t , q ,m and br" denote 
" s ing le t , doublet , t r i p l e t quar te t , mul t ip le t and broad", 
r e spec t ive ly . 
3B-Acetoxychole3t-5--en-7-one tosylhydrazone (XXXVII) 
3p-Acetoxycholest-5-en-7-one (XXXVI) (2 .5 g) was 
dissolved in warm g l a c i a l ace t i c acid (30 ml). The solut ion 
was cooled, p-toluenesulfonylhydrazide (2 ,5 g) was added with 
shaking and kept overnight a t room temperature. The so l id 
thus obtained was f i l t e r e d , washed with ethanol and dried 
(NapSO.). Rec rys t a l l i za t ion from methanol gave tosylhydrazone 
(XXXYII) (1.2 g ) , m.p. 158-159°. 
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Analysis Pound : C, 70.80; H, 8.83; N, 4.56 
C gH^^NgO^S requires : C, 70.81; H, 8.85; N, 4.59% 
IR : Y),„O^ 1735 (0=0), 1645 (C=N), 1610 (G=C)l030 cm" (C-0), 
mm. : 6 7.32d (2H, 0'2-H, G'6-H; J = 9Hz), 7.2d (2H, C'3-H, 
C'5-H; J = 9Hz), 5.7s (IH, C6-H), 4.66m (IH, G3a"H, 
¥i = 18Hz, axial), 2.02s (CH^OCO-), 1.04 (ClO-CH^), 
0.68 (C13-CH^), 0.92 and 0.80 (other methyl protons). 
Alkaline decomposition of tosylhydrozone (XXXYII) 
The tosylhydrazone (XXXVII) (l.O g) was suspended in a solu 
tion prepared by dissolving sodium (2.5 g) in ehtylene glycol 
(25 ml) and the mixture was heated on an oil bath for 2 hr at 
150 . After cooling to room temperature, the reaction mixture 
was poured into ice cooled water and extracted with ether. 
The ethereal layer was washed with water, dil. HGl, sodium 
bicarbonate solution (5%) and finally with water, and dried 
(FagSO.). Removal of the solvent gave an oil (1.3 g) which 
was treated with acetic anhydride (1.5 ml) and pyridine 
(2.5 ml). The reaction mixture was left overnight and then 
heated on water bath for 1 hr. It was poured into ice-cooled 
water and extracted with ether. The ethereal layer was washed 
with water, dil. HCl, sodium bicarbonate solution (5^) and 
finally with water, and dried (NapSO.). Removal of the solvent 
gave an oil (0.73 g) which was chromatographed over neutral 
alumina. Elution with light petroleum:ether (4:1) gave 
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7 a - ( 2 ' - h y d r o x y e t h o x y ) c h o l e s t ~ 5 - e n - 2 ' , 5 - d i a c e t a t e (XXXVIII), 
o 
r e c r y s t a l l i z e d from methanol (0 .43 g ) , m.p. 82 . 
Ana lys i s Pound : C, 74 .70 ; H, 10 .10 . 
^33^54°5 ^®^^i^®s * ^ ' 74 .71 j H, 10.18% 
IR • \> mo^ 1745 (-OCOCH^), 1660 (C=C-C-0-), 1245, 1030 cm' 
(G-0) 
mm : 6 5.6d (IH, C6-H, J = 2 .8Hz) , 4.64br, in (IH, C3a-Hj 
Wi = 18Hz, a x i a l ) , 4 .22 t ( lH, C7--pH), 3 .7q (2H, 
GH2OAC), 3.51q (2H, -OCH2), 2 .06s (3H,-CH2-0G0CH5), 
2 .01s (3H, C3-0C0CH^), 1.02 (ClO-CH^), 0 .68 (C13-CH^) 
0 .91 and 0 . 8 1 ^ ( o t h e r methyl p r o t o n s ) . 
- 1 
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Part Two 
Bromination of Steroidal 
Ketone 
Theoretical 
Bromination 
The bromination of ketones as it is ordinarily conducted, 
namely, in the presence of added or generated hydrogen bromide, 
results the thermodsrnamically mo|:re stable bromo compounds. 
Kinetically controlled bromination may be affected by carrying 
out the reaction in the presence of an agent capable of 
removing hydrogen bromide as it is formed e.g., sodium acetate 
or brominating the corresponding enal acetate in the presence 
of pyridine, sodium acetate or epichlorohydrin. The kinetic 
product may be the same as the them^odynamic one or different 
from it^  depending on the steric factor. a-Bromination of 
methylene and methyl ketones in the presence of base can not 
be stopped at the monobromoketone st|ige. The polybromoketones 
thus formed are cleaved under the ba^ic conditions to form 
haloform or carboxylic acid. 
Sigg and Tamm reported the a-bromination of 5a-cholestan-
1-one (I) by the treatment of Br2-Ac(IH in the presence of HBr. 
The reaction mixture was kept for 16 hr at room temperature. 
Three bromo compounds (II-IV) we ire obtained. When 5a-cholestan-
- 140 ~ 
2-one (7) was allowed to react with.bromine in acetic acid, 
3a-bromo-5a-cholestan-2-one (VI) wa$ obtained in 7A-X yield. 
^8%7 
Br^ /AcOH 
HBr 
-> 
^8%? 
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Butenandt and Wolf t r ea t ed 5c{-cholestan-3-one (VII) 
with bromine in ace t i c acid a t room temperature, 2a-bromo-
5a-cholestan-3-one (VIII) was obtained. The dibromoketone 
(IZ) was a lso reported as the brominiation pix)duct of VII 
7 
by Djerassi and Scholz . 
CQHIY 
Br2/AcOH 
o 
Wilds and Djerassi obtained, Pa,4a-dibromo^5a-
cholestan-3-one (X) by the bromination of 5a-cholestan-5-
one (VII) with bromine, a f t e r 20 h r $.t room temperature. 
CgHiy 
Br^/AcOH 
20 h r 
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Shoppee et al. subjected 5p-c3holestan-3-one (XI) for 
•bromination, 4p-bromoketone (XII) WQS obtained. The same 
compound (XII) was also obtained by the use of phenyltrimethyl 
ammoniiim tribromide in tetrahydrofuBan. Bromination of ketone 
(XI) in AcOIf-HBr furnished 2p,4p-dibromoketone (XIII) in 90| 
yield. 
(XI) 
°8%7 
Shoppee et a l . a l so prepared t r ibrominated product 
from ketone (XI). They reported tha t 2p,4p-dibromoketone 
(XIII) was unal tered by br ie f treatment with Brp-AcOH but 
the t r ibrominated product (XIV) of ketone (XI).was obtained 
when the bromination was car r ied out in chloroform and ace t i c 
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acid at 20 and the reaction mixture was kept for two weeks. 
(XIV) 
The bromination of methyl-3-ketocholanate (XV) with 
bromine in ace t i c acid gave 4-bromo-3-ketocholanate (XVI) 
This product was a l so obtained by the treatment of IBr in 
a c e t i c acid a t room temperature fo r 2 h r but vrtxen a solut ion 
of 3-ketocholanate (XV) in ace t i c acid was t r e a t e d with 
2-equivalent of IBr so lu t ion using HBr as a c a t a l y t i c agent 
and reac t ion mixture was kept for f ive days, 2p-bromo 
der iva t ive (XVII) was obtained . 
OOCH, 
(XV) 
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(XY) 
COOCH 5 
IBr 
12 Shoppee and Lack reported thie monobromination of 
5a-Gholestan-4-one (XVIII) in HBr-AbOH. The two 
products 5a- (XIX) and 5p-'bronioketonje (XX) were obtained. 
The dibromination of XVIII was reported when i t was t r e a t e d 
with HBr-AcOH a t 20° which gave dibromoketone (XXI). When 
3a-bromo-5a~cholestan-4-one (XXII) WRS t r e a t e d with Br2-HBr 
in chloroform and ace t i c ac id^ i t provided 3,3-dibromoketone 
(XXIII). 
^8%7 
HBr-AcOH 
(XVIII) (XIX) (XX) 
HBr-AcOH 
20° 
(XXI) 
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Br" 
(XXII) 
GgEj^rj 
Br2/HBr 
CHCI3/ACOH -Qj. 
(XXIII) 
Brominat ion of 4-ketone (XXIV) was c a r r i e d out wi th 
Jacques reagen t (Trimethylphenji:ammonium bromide perbromide) , 
t h e two epimer ic bromoketones (XXY) end (XXVI) were ob ta ined 
and when 6-ketone (XX7II) was sub jec ted t o the s i m i l a r r e a c t i o n 
c o n d i t i o n s , i t a f forded two bromoketones having d i f f e r e n t c o n f i -
13 g u r a t i o n i n major (XXVIII) and minor (XXIX) amounts . 
C8H17 
Br-'' 
(XXIV) 
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BzO 
98%7 
BzO 
(XXVItl) 
Bromination of A-homo-5ct-cholefitan-4-one (XXX) in ace t i c 
acid in the presence of HBr gave 77/e (XXXI), 172. (XXXII), and 
67 (XXXIII)^^. 
CoH 8^17 
(XXXI) 
Brm 
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15 HeillDron e t a l . ireported t h e •bromination of 5P-ace toxy-
5a -cho le s t an -6 -one (XXXIV) i n which t h e bromine occupied 
e i t h e r C-5 (XXXV) or C-7 (XXXVI) depending upon t h e r e a c t i o n 
c o n d i t i o n s a p p l i e d . Dibrominat ion of 6 - k e t o c h o l e s t e r y l a c e t a t e 
(XXXIV) was a l s o r e p o r t e d which provided two i somer i c p r o d u c t s 
(XXXVII) and (XXXVIII) 16 
AcO 
AcO 
Bro/AcOH Br^/AcOH 
r —. . r !—^ 
Ether, Ihr 0 
AcO 
Br2/HBr 
Ether 
^8^7 
Br2/HBr/AcOH 
cOH,70 min 18 h r AcO 
(XXXVII) (;xxxviii) 
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Vfhen 3p-acetoxy-7a-'bronio-5a-cliolestan-6-one (XXXVI) was 
t r ea t ed with Brp-HBr in e t h e r - a c e t i a ac id , t r ibrominated 
product, 3p-acetoxy-5,7,7-tr ibromo-5a-cholestan-6-one (XXXIX) 
was obtained. In few cases 3p-acetoxy-5,7p~dibromo-5a-
17 
cholestan-6-one was a lso obtained 
AcO 
C8H17 
AcO 
BrCJ B 
Br 
r 
(XXXVI) (XXXIX) 
18 James and Shoppee performed the reac t ion of 3p-acetoxy-
5a-cholestan-7-one (XL) with bromine in chloroform and 
obtained 6a-bromo (XLI) and 6p-bromo (XLII) d e r i v a t i v e s . Ttfhen 
the same ketone (XL) was t r ea t ed with bromine in CCl . ( t races 
of J3P,) at room temperature, the dibiromoketone (XLIII) was 
obtained. 
- 149 -
AcO-
QgHiy 
^ " ^ ^^y^ Br2/CHCl5 
H 
(XL) (XLII) 
Br2/CCl^/BF^ 
IQ E l l i s reported the bromination of 3p-hydrox5androst-
5-en-17-one (XLIV) by the use of cupric bromide without 
affect ing the double bond which provided 3p-hydroxy-l6a-
bromoandrost-5-en-17-one (XLY) as a $ole product . 
(XLIY) mi) 
150 -
20 James and R u s s e l l r e p o r t e d t h e b romina t ion of XLYI 
by pyr id in ium hydrobromide perbromide i n CHpClp a t 0 ° . 
GOMe 
AcO 
C0CHBr2 
'B r + 
C0CH2Br 
' ' B r 
(XLVI) (XLVII) (XLYIII) 
J % 
GOGH, 
(XLIX) 
OCH, 
21 Wojciech has used the t r i b r o m o a c e t i c ac id a s a 
brominat ing agent in the n i t r o g e n a tmosphere , f o r t h e b romina t ion 
of LI and obta ined LII-LY. 
AcO 
R' = R' 2 Br ( L I I ) R 
( L I I I ) R s= R' = BrjR" = H 
(LIV) R 
(LV) R 
R^ = Br R-^  = H 
= Br, R» = R = H 
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22 
G-reen and Long sulDjected 5a*-choles t - l -en-3-one (LVI) 
f o r 'bromination i n two waysj when t r e a t e d with bromine in 
dry a c e t i c ac id , la,2p-dibromo-5ct-chC>lestan-5-one (LVII) was 
o b t a i n e d . Whereas, b romina t ion i n t h e p re sence of hydrogen 
bromide, af forded 1,4-dibromo compoijind ( L V I I I ) . 
(LYIII) 
CQH-J_Y 
(LVI) (LVII) 
D j e r a s s i e t a l . r e f luxed A ^ U a n d r o s t e n - 3 , 1 7 - d i o n e 
(LIX) wi th equimolar q u a n t i t y of N-bromosuccinimide i n the 
absence of l i g h t fo r 20-30 min, a sitnple a l l y l i c b romina t ion 
took p l a c e . 
F-bromoguccinimide 
— _ ^ ^ 
( i l X ) (LX) 
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When they t r ea t ed -androst0n-3,17-dione (LIX) with 
Brp-HBr in a c e t i c acid, a dibrominated product (LXI) was 
obtained. This dibrominated produc^t was also reported when 
the same ketone (LIX) was refluxed v i t h N-bromosuccinimide 
in CCl^ for 50 min with exposure to strong l i g h t . 
(LIX) 
O A 
Kirk et a l . t r e a t e d cholest-4-en-3-one in anhydrous 
e ther and co l l id ine with bromine in a c e t i c a c i d ( i n dark)at 
20-25° for 48 h r and obtained 4-brom,ocholest~4-en-3-one (LXIII) 
^8%7 
(XII) 
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Bromination of 3a-bromocholes"b-4-en-3-one (LXIV) with 
N-bromosuccinimide yielded 3a,6p-dibromocholest-4-en-3-one 
(LXV). This product was a lso obtained by Inhoffen ^ from 
the tribromoketone (LXVI) on react ion with potassium ace ta te 
a t room temperature. 
CQHTLY 
Br,,, 
NBS 
(LXIV) 
QftH 8^17 
KOAc 
(LXVI) (LXV) 
26 Kocor and Gumulka carr ied out the bromination of 
s t e r o i d a l 3 - k e t o - l , 4 , 6 - t r i e n e (LXVII^ LXVIII) with molecular 
bromine or N-bromosuccinimide, only 4 i ax ia l addi t ion products , 
6p,7a-dibromo-3-keto-l ,4-diene (LXIX, LXX) weire obtained. 
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R' R 
(LXyil) R =-CH, 
R! = -OH 
(LXVin) R = -H 
R' =0-C'CoHc II 2 5 
(LXIX) 
(LXX) 
R = -CH, 
R' = -OH 
R = -H 
R' = -OCCoHc tl 2 5 
0 0 
12 Shoppee and Lack t r ea t ed 5a-cholest-2-en-4-one (LXXI) 
with bromine in chloroform, a dibromo product 2p,3a-dibromo-
5a-cholestan-4-one (LXXII) was obtaitied. Bromination of 
cholest-5-en-4-one (LXXIII) with Brg+AcOH yielded 5,63-
dibromo-5a-cholestan-4-one (LXXIY). 
(LXXI) 
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(LXXIII) (IXXI7) 
Dehydrobrominat ion 
Organic bases such as pyridine, collidine sodium 
acetate etc. are generally used for the dehydrohromination 
of bromoketones which afforded the corresponding unsaturated 
ketones. Collidine is a more useful agent because the 
insoluble collidine hydrobromide can be used as a quantitative 
27-29 index for the extent of dehydrobromitiation .^ However, 
some times the reaction is accompanied by rearrangement,giving 
the abnormal product. 
When 2a-bromoketone (IV) was refluxed with S-collidine 
for 1 hr in nitrogen atmosphere, 5a-cholest-2-en-l-one (LXXV) 
30 
was obtained-^  . 2,2-.Dibromo-5a-cholest-l-one (III) under 
similar reaction conditions was rapidly converted into 
2-bromo-5a-cholest-2-en-l-one (LXXVl) by ionic elimination. 
This product was also obtained by passing 2,3-dibromoketone 
(LXXVII) through aluminium oxide. 
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Br 
°8%7 
Collidine 
(IV) (LXXV) 
CoHi 
31 Jones et al. used lithium chloride and bromide in 
DMF for the dehydrobromination of 3a«-bronio-5a-cholestan-2-one 
(VI) which gave 5a-cholest-3-en-2-ohe (LXXYIII). 
LiCl(Br) 
DMF 
(VI) (LXXVIII) 
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22 Green and Long reported the dehydrobromination of 
1,4-dibromoketone (LYIII) with dimetliylacetamide-calcium 
carbonate which gave 4a-bromo-5a-choXest-l-en-3-one (LXXIX) 
and choles ta - l ,4 -d ien-3-one (XXX). 2-Bromo-5a-cholest-l-en-
3-one (LXXXI) was obtained by the dehydrobromination of 
la,2p-dibromo-5a~cholestan-3-one (LVjtl) in cold pyr id ine . 
98%7 
(LVIII) (LXXIX) (LXXX) 
^8^17 
(LVII) 
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When Y-coll idine was used f o r the dehydrobromination 
of 2,4-dihromoketone (X) \mder ref lux, l,4-dien-3-one(LXXX) 
and 4,6-dien-3-one (LXXXII) were obtained . a,p-Unsaturated 
ketones (LVI) and (LXII) were a lso obtained when 2p-bromo-
5a-cholestan-3-one (LXXXIII) was refluxed with co l l i d ine 
for 1 h r . 
98Hl7 
<s>-.^::^^-^ 
( X ) (LXXX) (LXXXII) 
^8%? 
(LXXXIII) (LXII) 
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32 Wamhoff used the alkyl substituted pyridine for 
dehydrobromination of VIII and repotted that the reductive 
debrominated product (VII) was also obtained alongwith the 
dehydrobrominated products (LVI, IXII). 
%^17 
(LXII) 
Dehydrobromination of 4,4-dimethyl-7,7-dibromo-
steroids (LXXXIV, LXXXV) with S-colltdine yielded ketones 
(LXXXVI, LXZXVII)^^, respectively. ^-Bromo-5a-cholest-
2-en-4-one (LXXXVIII) was obtained wfeen dibromoketone (LXXII) 
was passed through alumina 12 
(LXXXIV) 
(LXXXV) R = OAc 
(LXXXVI) R = CQH^^ 
(LXtXVII) R = OAc 
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^8^17 
Alumina 
(LXXII) (LXXXVIII) 
He i lb ron e t a l . ireported t h e dehydrobrominat ion of 
3p-acetoxy-5a,7a--dibromocholestan-6-( jne (XXXVII) and 3P-
ace toxy-5a ,7p -d ib romocho les t an -6 -one (XXXVIII) wi th b o i l i n g 
p y r i d i n e t o f u r n i s h LXXXIX T*iicll i n t u m on h y d r o l y s i s 
wi th sodium methoxide gave c h o l e s t - 4 - e n - 3 , 6 - d i o n e (XC). 
AcO 
(XXXYII) (LXXXIX) 
(XC) 
(XXXVIII) 
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"54-36 An example of Pavoiraski rearrangement was also 
reported by dehydrobromination of 5p-acetoxy-5a,7p-dibromo-
cholestan-6-one (XXr7III) with boiling pyridine. 
AcO 
(XXXVIII) 
OOH 
(XCI) 
The i so la ted cyclohexanone, diue t o non-r ig id system can 
f l i p from one cha i r form to another tnore s tab le cha i r confor-
"57—"^ Q 
mation. Corey'^ -^ s tudied the o r i en t a t i on of bromine atom 
in various methylated 2-bromocycloheXanone and reported tha t 
the o r i en ta t ion of bromine depends upon the e l e c t r i c and 
s t e r i c e f f ec t s . 
In 2-bromo-5,3-dimethylcycloheiajione, isomer XCIIa i s 
more s tab le than XCIIe . In XCIIa , the bromine atom i s 
a x i a l l y or iented , and the i n t e r ac t i on between the bromine 
and hydrogen ( l : 3 j Br:H) d e s t a b i l i z e s i t by 0.4 K cal/mole 
whereas in case of XCIIe the d e s t a b i l i z a t i o n due to e l e c t r i c 
repuls ion between C-0 and C-Br dipole i s more (2 .7 E cal /mole) . 
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CH^ Br 
(XCIIa) 
In the case of 2-bromo-4,4-diiiethylcyc3.ohexanone, the 
isomer XCIIIa . has more s t e r i e effect (between a x i a l l y 
or iented methyl and bromine) than e l e c t r i c e f f ec t , so the 
isomer XCIIIe having bromineequatarial ly or iented (posing 
l e s s s t e r i e ef fect ) i s more s tab le than XCIIIa . 
(XCIIIe) 
Since the ring f l ipping i s not possible i n s t e r o i d a l 
bromoketone due t o the r i g i d i t y of the system and hence i t 
37 
cannot a t t a i n the s t a b i l i t y automatioal ly. Corey"^ reported 
the r e l a t i v e s t a b i l i t y of epimeric buomo de r iva t ives of 
5a-cholestan-3-one (VII) and 5p-cholestan-5-one (XI) . 
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^8% 7 
(VII) 
In the case of 2p-bromocholeatan-3-one (Vi l la ) the re 
i s 1:3 d i ax ia l i n t e r ac t i on between bromine and methyl group 
which de s t ab i l i z e s i t but in 4a-broiDo-5p-cholestan-3-one 
(XIa), the i n t e r a c t i o n of bromine with other carbon. Thus 
the s t ab le produclB are 2a-bromo-5a-dholestan~3-one (Vl l le ) 
and 4p-bromo-5p-cholestan-3-one (Xl t e ) . 
(Vi l la ) (Vt l le ) 
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The frequency-^ » and intensity of the carbonyl group 
is influenced by bromine present at the adjacent carbon. 
This change in carbonyl frequency depends upon the configu-
ration of C-Br^l'^^-^^. 
a-Monobromination increases the carbonyl frequency by 
13-19 cm" . The introduction of second bromine atom (axial) 
at the same carbon (a-dibromoketone) produces a little change. 
But if the second bromine atom (equatorial) introduces at the 
other a-carbon, the carbonyl frequency increases (-^ 20 cm" )^ 
31 further there are three factors which might be expected to 
influence the vibrational frequency of carbonyl group due to 
the presence of bromine at a-carbon atom; (i) mass effect, 
(ii) electromeric effect transmitted from C-Br bond to C=0 
bond through C-C bond and (iii) coulumbic field effect 
produced by C-Br dipole on 0=0 bond. 
If the A ring of steroid nucleus is regarded as 
cyclohexanone ring in the conventional chair conformation, 
the carbonyl group at position 3 lies approximately in the 
plane of the ring, and two C-H bonda at position 2 are 
arranged in such a manner that one lies approximately in 
the plane of ring (equatorial bond) and the other is perpen-
dicular to the plane (axial bond) . If a bromine atom is 
placed at position 2 in the equatorial orientation, the 
C-Br and 0=0 bonds will be approximately coplanar and hence 
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the polarity of C-Br bond suppressing the cont r ibu t ion of 
s t ruc tu re Yl l lb t o the resonance. Thus i t would r a i s e the 
frequency of carbonyl v ib ra t ion . 
On the other hand, i f the bromine atom i s subs t i t u t ed 
at a x i a l pos i t ion , the C-Br and 0=0 dipoles l i e perpendicular 
to each other and f i e l d effect woiild be expected to be small 
and hence the change of carbonyl fretiuency would a lso be 
expected to be small . The change of carbonyl frequency due 
to bromine atom a t axia l or equator ia l o r i e n t a t i o n i s given 
in Table - 1 . 
The frequency of C-Br i s a l s o Influenced by s t e r e o -
chemical configuration of carbon broifiine bond,, The r e s u l t s 
ind ica te tha t the equator ia l subs t i t u t i on gives absorpt ion 
bands in the range of 750-700 cm" , irhereas a x i a l s u b s t i t u t i o n 
absorbs in the range of 690-590 cm" « 
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Table - 1 
Carbonyl band positions and steric configurations of a-bromi-
nated ketosteroids. 
Compound 
Carbonyl Frequency Confer- Configu-
pos i t ion sh i f t on mation r a t ion of Ref. 
- 1 bromina- of C-Br C-Br bond 
t i o n bond 
C3H1Y 
1715 31 
1733 15 a 31 
1756 38 e,e a ,a 7,31,47 
1756 40 ee p,p 31,48 
Discussion 
Bromination of ketones a t a -pos i t ion and sulDsequent 
dehydrobromination by base i s frequently employed to 
c rea te unsaturated centres adjacent to ketonic function 
such operations have been of immense u t i l i t y in the f i e l d 
of s t e r o i d s . The bromination of ketones provided a number 
of normal as well as abnormal products . Previous work 
from our labora tory concerned with bromination of 5p-chloro-
5a-cholestan-6-one (XCIV), 3p-acetoxycholest-5-en-7-one(XCV) 
and 5p-chlorocholest-5-en-7-one (XOVI) which afforded 
3p-chloro-5-bromo-5a-cholestan-6-one (XCVII), 3p-chloro-5, 
7p-dibromo-5a-cholestan-6-one (XCVIII), 3p-acetoxy-5,6p-
dibromo-5a-cholestan-7-one (XCIX), 3p-chloro-5,6p-dibromo-
5a-cholestan-7-one (C) and 3p-chloro-4p,5,6a- tr ibromo-5p-
cholestan-7-one (CI) r e spec t ive ly . 
CI 
8^17 
(XCIV) 
BrVHBr 
- ) 
(XCVII) X = H 
(XCVIII) X = Br 
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98%7 
(XCV) R = OAc 
(XCVI) R = CI 
(XOIX) R = OAc, X = H 
( a ) R = CI, X = H 
( 01 ) R = CI, X = Br 
Dehydrobrominatfon of (XCVII) wi th p y r i d i n e under 
r e f l u x provided fou r compounda(ciI-CY) while t h e dehydro-
bromina t ion . of (XCIX) and (CI) fu rn i shed t h e compounds 
(XCV), (CVI); (CVII) and (CVIII) r e s p e c t i v e l y . 
(XCVII) 
(XCIX) 
Py 
A 
Py 
A AcO ^ ^ . 
(XCV) X = H 
" ^ ^ ^ 0 (CVI) X = Br 
( CI ) Py 
A ^ 
(CVII) X = H 
Y ' ^ y ^ O (CVIII) X = Br 
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In continuation of the above work and in a n t i c i p a t i o n 
of obtaining some i n t e r e s t i n g r e s u l t s , t h e ea s i l y access ib le 
6p-bromocholest-4-en-5~one (CIX), an a ,p-unsatura ted s t e ro ida l 
ketone was subjected t o bromination employing d i f fe ren t 
reac t ion condit ions. 
Bromination of 6p-bromocholest-4-en-3--one (CIX) with Br2-HBr 
(A) At 0^: When 6p-bromocholest-4-en-3-one (CIX) was t r ea ted 
with Brg-HBr in e t h e r - a c e t i c acid a t O*', a compound,m.p. 185° 
was obtained. 
(B) At 30*^  : 6p-Bromocholest-4-en-5-one (CIX) was t r e a t e d 
with Br^-HBr in e the r - ace t i c acid at 30 and the reac t ion mix-
tu re was kept a t room temperature for 1 h r . After usual work 
up of the reac t ion mixture and subsequent column chromato-
graphy, two compovmds, m.p. 150° and 180° were obtained. 
^8%7 
Br2/HBr Br 
Br 
^ o^>-^A^ 
(ex) 
Br^/HBr 
30' 
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Characterization of the compound m.p, 185 as 2«2«63-tribroino-
cholest-4--en-3-one (CX) 
The compound (CX), m.p. 185° (positive Beilstein testj 
was analyzed correctly for CpYH^nOBr^. Prom the composition, 
it was evident that two bromines were introduced into parent 
compound (CIX). Its IR spectrum showed bands at 1690 and 
1615 cm" for -C=C-C- group. It is known that axial bromine 
leads to bands in the 590-690 cm" whereas equatorial 
-I AC 
s u b s t i t u t i o n r e s u l t s the absorption in 750-700 cm" range . 
The bands a t 710 and 685 cm" were ascr ibable t o equa to r i a l ly 
and ax i a l ly or iented C-Br s t r e t ch ing , r e spec t ive ly . The 
NMR spectirum displayed a shairp s ing le t a t 6 5.86 which was 
assigned t o C-4 v iny l i c proton. A double doublet in t eg ra t ing 
for one proton was seen a t 6 4.83 (^ = 6Hz, 3Hz, equator ia l ) - ' 
which can be assigned to C-6 proton and thus the bromine a t 
C-6 remains a x i a l . Due t o the presence of two bromines ^^ t 
C-2, C-1 methylene protons appeared a t 6 3 .0 . Methyl s igna l s 
were seen at 6 1,85 (ClO-CH,), 0.70 (C13-CH,), 0.92 and 0.82 
( for other methyl p ro tons) . On the bas i s of foregoing 
discuss ion, the compound^m.p. 185° Biay be regarded as 2 ,2 ,6p-
tribromocholest-4-en-3-one (CX). 
Character iza t ion of the compound, m.p. 150° as 2 t 2 , 4 t 6 - t e t r a -
bromocholesta-4«6-dien-3-one (CXI) 
The compound, m.p. 150 was cor rec t ly analyzed fo r 
CpYH^gOBr. and gave pos i t ive B e i l s t e i n t e s t . Prom the 
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composition it was evident that three 'bromine atoms were 
introduced into parent compoiind (CIX). The IR spectrum 
of the compound exhibited absorption bands at 1700, 1610 cm" 
which can be assigned to a,p-unsaturated carbonyl group. 
The enhanced value of carbonyl group in the IR spectrum 
(1700 cm ) was due to the fact that the bromine at a-carbon 
was equatorially oriented, other bands at 730 and 650 cm" 
can be assigned to equatorially and axially oriented C-Br, 
46-48 53 
respectively * . The M R spectrum displayed a doublet 
at 6 6,3 (J = 3Hz) \diich was ascribed to C-7 proton. C-1 
Methylene protons were observed at 6 2.92. Methyl signals 
were seen at 6 1.5 (ClO-CH^), 0.73 (C13-CH,), 0.90 and 0.80 
(for other methyl protons). On the basis of the above 
discussion and chemical composition, the compound, m.p. 150 
may be regarded as 2,2,4,6-tetrabromocholesta-4,6-dien-3-one 
(CXI). 
Chairacterization of the compound. m«p. 180^ as 2B.6-dibromo-
cholesta-4.6-dien-3-one (CXII) 
The compound, m.p. 180° (positive Beilstein test) 
corresponded to formula C2^H^Q0Br2 which suggested the 
insertion of one bromine atom into the substrate (CIX). In 
its IR spectrum, a band at 665 cm" clearly suggested for 
the axial orientation of C-Br. Othdr bands at 1670 and 
1610 cm*" were ascribable to C=C-C=G-C=0 stretching frequencies. 
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The NMR spectrum displayed a doublet a t 6 7.2 ( j = 2Hz) i n t e -
gra t ing for one proton (C7-H), a sharp s ing le t at 6.4 for C-4 
v iny l i c proton and a double doublet a t 5.3 (J = 7Hz, 3Hzj 
equator ia l ) which was assigned to C2-a proton and hence the 
bromine a t C-2 was ax i a l ( p ) . Other s igna ls were seen a t 
6 1.23 (ClO-CH^), 0,75 (G13-CH^), 0.9 and 0.8 ( for remaining 
methyl p ro tons) . These spec t ra l data suggested tha t the 
structuire of the compound, m.p. 180 as 2p,6-dibromocholesta-
4,6-dien-3-one (CXII). 
Reaction of 6B-bromocholest-4-en-3-one (OIX) with U-bromo-
succinimide 
(A) On one h r ref lux; A mixture of 6p-bromocholest~4-en-3-one 
(CIX), N-bromosuccinimide and benzoyl peroxide (as c a t a l y s t ) in 
carbon t e t r ach lo r ide was refluxed for 1 h r . The sol id mater ia l 
was f i l t e r e d off and f i l t r a t e was evaporated. The res idue thus 
obtained was chromatographed over s i l i c a ge l column which 
provided a fine c r y s t a l l i n e compound having m.p. 167-168°. 
(B) On three hr ref lux; When the ketone (CIX) in carbon t e t r a -
chlor ide was refluxed with N-bromosucoinimide and benzoyl peroxide 
for 3 h r . The so l id mater ia l was f i l t e r e d off and f i l t r a t e was 
evaporated. The residue thus obtained was subjected t o column 
chromatography over s i l i c a ge l column which provided a compound, 
m.p. 185°. This compound was found i d e n t i c a l with 2 ,2 ,6p-
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tribromocholest-4-en-5-one (CX) (TLC, m.p., IR, M R ) 
52 o (reported m.p, 186 ) as obtained earlier. 
NBS/CCI4 
1 hr 
NBS/CCI4 Br .». 
3 hr 
(CX) 
Characterization of the compound, m.p. 167-168^ as 2a,6e-
dibromocholest~4-en-5-one (CXIII) 
The compound, m.p. 167-168° (positive Beilstein test) 
was analyzed for Cp^H^pOBrp. Its IR spectrum showed bands 
at 1690 and I610 cm" which indicated that a,p-unsaturated 
carbonyl group remained unaffected, The beinds at 710 and 
690 cm suggested that compound has two bromines with 
equatorial and axial orientations. The M R spectrum 
displayed a sharp singlet at 6 5.88 which was assigned to 
C-4 vinylic proton. Two double doublets were seen at 6 4.88 
(J = 7Hz, 3Hz) and 4.75 (J = l6Hz, 6Hz) for C-6 (equatorial) 
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and C-2 (axial)-^ protons, respectively. The 'J' values of 
C-6 and C-2 protons indicate that the bromine at C-6 was 
axially (p) oriented and at C-2 position it was equatorially 
(a) oriented. Angular methyl signals were seen at 6 1.61 
(ClO-CH^), 0.83 (C13-CH^), 1.2 and 0.91 (for remaining 
methyl protons). On the basis of above discussion the com= 
pound, m.p.167-168 was characterized as 2a,6p-dibromocholest-
4_en-5-one (CXIII). 
Dehydrobromination of 2.2.6B-tribromocholest-4-en-3-one 
(CX) with pyridine 
The compound. (CX), m.p, 185° was refluxed with 
pyridine for 1 hr and after usual work up of the reaction 
mixture and subsequent column chromatography over silica 
gel column, a single compound, m.p. 147 was obtained. 
Br,...V 
/ " \ 
^ \ 
^ 
17 
Py 
J A 
1 
Br 
(c 3X) 
B 
(CXIV) 
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Characterization of the compound, m.p» 147° as 2--"bromochole3ta-
1.4,6-trien-3-one (CXIY) 
The compoxand, m.p. 147° (positive Beilstein test) was 
analyzed for C2'7H-,rtOBr. Its elemental analysis indicated 
the loss of the two bromine atoms from parent bromo compound 
The IR spectrum showed absorption l&ands at 1660, 1640, 1615 
for C=C-C=C-C-C=C and 680 cm"-^  for C-Br, respectively. The 
NMR spectrum exhibited a singlet at 6 7.2 integrating for 
one proton which was ascribed to Cl-H, A distorted doublet 
was seen at 6 6.08 integrating for two protons which assigned 
to C6-H and C7-H (vinylic protons). A sharp signlet at 6 5.9 
was seen for C-4 vinylic proton. Methyl signals were observed 
at 6 1.2 (ClO-CH,), 0.76 (C13-CH^), 0.90 and 0.80 (for other 
methyl protons). On the basis of elemental and spectral data, 
the compound, m.p. 147 was characterized as 2-bromocholesta-
l,4,6-trien-3-one (CXIV). 
Dehydrobromination of 2.2.4.6-tetrabromocholesta-4go-dien--
3-one (CXI) with pyridine 
The compound (CXI), m.p, 150° was refluxed with pyridine 
for 2 hr and after usual work up of the reaction mixture and 
subsequent column chromatography over silica gel column, a 
single compound, m.p. 213 was obtained. 
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CgH^Y 
Py 
A 
5r Br Br Br 
(CXI) (CXV) 
C h a r a c t e r i a a t i o n of t h e compound, p . p . 213 as 2 .4«6- t r ib romo-
cho le3 t a~ l , 4»6~ t r i en ' -3 -one (CXY) 
The compound, m.p, 213° (posi iJ ive B e i l s t e i n t e s t ) showed 
t h e molecu la r composi t ion CgYH^^OBr,. The IR spectrum 
e x h i b i t e d a b s o r p t i o n bands a t 1685, 1670 and 1605 cm" f o r 
a , p - u n s a t u r a t e d carbonyl chromophore. The C-Br f requency 
was observed a t 670 cm" , The WSL spectrum d i sp l ayed a 
s i n g l e t a t 6 7 .3 i n t e g r a t i n g f o r one p ro ton (Cl-H) and a 
doub le t a t 6.38 ( J = 3Hz) a s c r i b a b l ^ t o C-7 p r o t o n . The 
a n g u l a r methyl p ro tons were seen a t 6 1.33 (ClO-CH^), 0 .78 
(C13-CH_), 0 .91 and 0 .81 (remaining methyl p r o t o n s ) . On 
t h e b a s i s of foregoing d i s c u s s i o n , t h e compound, m.p. 213° 
may be regarded a s 2 , 4 , 6 - t r i b r o m o c h o l e s t a - l , 4 , 6 - t r i e n - 3 - o n e 
(CXV). 
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Table - 2 
Chemical shifts of ClO-methyl protons in (CX, CXI, CXIII, 
CXIV) at 60 MHz 
Compound Ohemical shift (ppm) 6 ClO-methyl protons 
(CX) 
?8Hl7 
1.85 
1.5 
Br'.., 
1.61 
(CXIV) 
1.2 
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It can "be seen from the above data (Table - 2) that 
the ClO-methyl signals in compounds(CX), (CXI) and (CXIII) 
appeared at lower field than that for the compound (CXIV), 
This downfield shift of methyl resonance in compounds 
(CX CXI and CXIII) might be due to C-Br (axial) and 
ClO-CH^ interaction (1:3 interaction) which causes large 
deshielding at ClO-methyl protons ' . 
Experimental 
All melting points are uncorrected. IR spectra were 
recorded in Nujol with a Pye Unicam SP3-100 spectrophoto-
- 1 
meter. IR values are given in cm . UV spectra were run 
on Pye Unicam PU 8800 UV/VIS spectrophotometer and the 
values are given in nm. MR spectra were run in CDCl, on 
a Varian A60 instrument with Me.Si as the i n t e r n a l s tandard. 
TLC p l a t e s were coated with s i l i c a gel .&. A ZQ)% so lu t ion of 
perch lor ic acid was used as spraying agent , l i g h t petroleum 
r e f e r s t o a f rac t ion of b .p , 60-80**. Anhydrous sodium 
su l fa t e (NapSO.) was used as t he drying agent . NMR values 
are given in ppm ( 6 ) . The abbreviat ions " s , d, and dd" 
denote " s ing le t , doublet and double doublet", r e s p e c t i v e l y . 
63-Bromochole3t-4-en-3-one 
To a solut ion of 5a,6p-dibromocholestan-3—one (7 .5 g) 
in methanol (150 ml), was added anhydrous potassium ace ta te 
(3.75 g) and the mixture was heated under ref luz fo r 2 h r . 
The solvent was removed by d i s t i l l a t i o n under reduced 
pressure and the residue was extracted with e the r . The 
e the rea l so lu t ion was washed with water and dr ied over 
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anhydrous sodium su l fa te (NapSO,). Removal of t h e solvent 
afforded an o i l idiich was c r y s t a l l i z e d from methanol to provide 
bromoketone as needles (3 .5 g ) , m.p.l30° (reported-'-^ m.p,132°) 
Reaction of 6p-bromocholest-4-en-3-one (CIX) with Br2-HBr 
(A) At 0° : To the solut ion of ketone (CIX) (3.0 g) in 
e the r (35 ml) with few drops of HBr (as ca t a ly s t ) was added 
a so lu t ion of bromine (3 ml) in ace t i c acid (60 ml) a t 0 
over a period of 30 min with shaking. The s o l i d , separated 
within few min a f t e r the addi t ion of bromine so lu t ion , was 
f i l t e r e d and washed with ace t i c ac id . The so l id thus obtained 
was ire c r y s t a l l i z e d from l i gh t petroleum to provide 2 ,2 ,6p-
tribromocholest-4-en-3-one (OX) (2.25 g ) , m.p. 185° (reported 
m.p. 186°) . 
Analysis Found : C, 52.2j H, 6,57 
C2yH.^0Br- requires : 0, 52.17-, H, 6.6^ 
UV : 7S 253 nm 
IR ' ^)r«o^ 1690, 1615 (C=C-C=0), 710 (C-Br, e q u a t o r i a l ) , 
685 cm (C-Br, ax ia l ) 
MR I 6 5.86s (IH, C4-H), 4.83dd (IH, J = 6Hz, 3Hz, C6-aH), 
3.0 (2H, Cl-H), 1.85 (ClO-CH,), 0.70 (C13-CH^), 
0.92 and 0.82 (other methyl protons). 
(B) At 30° : To the solution of ketone (CIX) (3.5 g) in 
ether (45 ml) with few drops of HBr (as catalyst) was added 
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solution of "bromine (3 ml) in ace t io ac id (65 ml) a t 30 over 
a period of 30 min with constant shaking. The reac t ion 
mixture was kept at room temperature for 1 h r . After usual 
work up of the react ion mixture, i t was chromatographed over 
s i l i c a ge l column. Elut ion with l i g h t petroleum:ether 
(30:1) gave 2,2 ,4 ,6- te t rabromocholesta-4,6-dien-3-one (CXI), 
i^crystal l issed from methanol (1 ,5 g ) , ra»P» 150 (pos i t ive 
B e i l s t e i n t e s t ) . 
Analysis Pound : C, 46.40j H, 5.40 
G2-TH,gOBr. requi res : C, 46.41; H, 5.44% 
IR • "O^o^ 1700, 1610.(C=C-C=0), 730, 650 cm"-^(C-Br) 
NMR : 6 6.3d (IH, J = 3H2j C7-H), 2.92 (2H,C1-H), 1.5 
(ClO-CH^), 0.73 (C13-CH^), 0.90 and 0.80 (o ther 
methyl p ro tons) . 
Further e lu t ion with l i g h t petroleum:ether (25:1) 
provided 2p,6-dibromocholesta-4,6-dien-3-one (CXII), 
r e c r y s t a l l i z e d from methanol, (O.64 g ) , m.p» 180° (pos i t ive 
B e i l s t e i n t e s t ) . 
Analysis Pound : C, 60.04; H, 7.41 
^27^40°^^2 ^®^^l^es : C, 60.00; H, 7.4*^  
IR 5 v) «o^ 1670, 1610 (0=0-0=0-0=0), 665 cm"-'-(C-Br,axial) 
M R : 6 7.2d (IH, J = 2Hz, C7-H), 6.4s (IH, C4-H), 5.3dd 
(IH, J = 7Hz, 3Hzj C2-H, equatorial),1.23 (ClO-CH^), 
0.75 (C13~CH^), 0.90 and 0.80 (other methyl protons). 
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Reac t ion of 6B~"bromochole3t-4-en-3~Qne (OIX) wi th F-bromo--
succin imide ^ 
(A) On one h r r e f l u x ; To the s o l u t i o n of 6p-bromocholes t -
4-en-3-one ( 3 . 0 g) i n carbon t e t r a c h l o r i d e (50 ml ) , N-bromo-
succ in imide ( 3 . 5 g) was added wi th few c r y s t a l s of benzoyl 
pe rox ide ( a s c a t a l y s t ) and r e f l u x e d f o r 1 h r . A f t e r coo l ing 
t h e i n s o l u b l e succinimide was f i l t e r e d off and t h e s o l v e n t 
was removed under reduced p r e s s u r e . A dark brown r e s i d u e 
t h u s obta ined was chromatographed over s i l i c a g e l column. 
E l u t i o n with l i g h t pe t ro lexim:e ther ( 5 : 1 ) a f fo rded 2 a , 6 p -
d ib romocholes t -4 -en-3-one (CXIII) ( i . s g ) , m.p. 167-168 
( r e p o r t e d m.p, 170 ) . 
A n a l y s i s Pound : C, 59 .71 ; H, 7.70 
^27^42*^®^2 ^®^^i^®s : C, 59.77j H, 7.74% 
UY :7^249 nm 
IR ' \)n,o^ 1690, 1610 (C=C-C=0), 710 (C-Br, e q u a t o r i a l ) , 
690 cm"-'- (C-Br, a x i a l ) 
MR : 6 5.88s (IH, C4-H), 4.88dd (IH, J . = 7Hz, 3HZi • 
C6-H, e q u a t o r i a l ) , 4.75dd (IH, J = l6Hz, 6Hz; 
C2-H, a x i a l ) , 1 .6 l (ClO-CH^), 0 .83 (C13-CH^), 1.2 
and 0 .91 ( remaining methyl p r o t o n s ) . 
(B) On t h r e e h r r e f l u x ; The ketone (CIX) ( 3 . 0 g) i n carbon 
t e t r a c h l o r i d e (50 ml) was r e f luxed wi th N-bromosuccinimide 
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(5.5 g) and benzoyl peroxide (few crystals) for 3 hr. After 
filteration and evaporation, the residue thus obtained was 
chromatographed over silica gel column which on elution 
with light petroleum:ether (30:1) afforded 2,2,6p-tribromo-
eholest-4-en-3-one (CX) (1.7 g), m,p.l85° (reported'' m,p.l86°), 
Dehydrobromination of 2.2.6B--tribrompcholest~4--en-3-one (CX) 
with pyridine 
The compound (CX) (1.0 g) in freshly distilled pyridine 
(10 ml) was refluxed for 1 hr. The reaction mixture was 
extracted with ether and the ethereal layer was washed 
successively with water, dil. HCl, water, NaHGO^ solution 
{5%) and water, and dried (HapSO-). Removal of the solvent 
gave an oil (0.4 g) which was chromatographed over silica gel 
column. Elution with light petroleum:ether (5:1) afforded 
2-bromocholesta-l,4,6-trien-3-one (CXIV), recrystallized 
from methanol (0.32 g), m.p. 147^ (reported m.p. 149 ). 
Analysis Pound : C, 70.54; H, 8.46 
C2YH,Q0Br requires : C, 70.58} H, 8.49^ 
UV : 7^  270 nm 
IR ' \lmo^ 1660, 1640, 1615 (Cs=G-C=C-C-C=C), 680 cm"-^  
(C-Br) 
MR : 6 7.2 (IH, Cl-H), 6.08 d i s to r t ed d (2H, C6-H, C7-H), 
5.9s (IH, C4-H), 1.2 (ClO-CH^), 0.76 (C13-CH^), 0.90 
and 0.80 (o ther methyl p ro tons ) . 
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Dehydrobromination of 2t2t4«6-tetrabromocholesta-4»6"di^n-
3--one (CXI) with pyridine 
The compound (CXI) (l.O g) was similarly treated with 
pyridine (10 ml). Usual work up and purification over silica 
gel column provided 2,4,6-tribromocholesta-l,4,6-trien-5-one 
(CXV), recrystallized from methanol (0.3 g), m.p.213°. 
Analysis Found : C, 52.47; H, 5.96 
C2-^ H,,^ 0Br^  requires : C, 52.51j H, 5.99^ 
^^ • S) max. ^^^5, 1670, 1605 (C=C-C-C=C-C=C) 
670 cm"-'- (C-Br) 
M R : 6 7.3s (IH, Cl-H), 6.38d (IH, C7-H), 1.33(C10-CH^), 
0.78 (C13-CH,), 0.91 and 0.81 (other methyl protons) 
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Part Three 
Oxidation of Steroidal 
Olefins 
Theoretical 
The concept of de-veloping novel reac t ion rou tes in 
syn the t ic organic chemistry hy means of oxidat ion methods 
has been very l uc r a t i ve fo r chemists. Succep t ib i l i t y of 
alkenes to e l e c t r o p h i l i c a t tack and t h e i r capab i l i t y t o 
reduce most of the oxidants motivated the chemists 
to study the oxidizing e f fec t s of t r a n s i t i o n metal ions 
and oxides on them. The importance of the metal ion 
oxidants i s indubitable because of t h e i r low cos t , s t a b i l i t y 
and considei^ble s e l e c t i v i t y with respect t o funct ional 
groups by v i r t ue of t h e i r a c t i o n . 
The most widely used inorganic oxidants are potassium 
permanganate, osmium t e t r a o x i d e , ruthenium t e t r a o x i d e , 
palladium chlor ide , potassixim peroxydisiilfate and c e r t a i n 
chromium and mercury s a l t s . 
Alkenes undergo e i t h e r exhaustive oxidation or a l l y l i c 
oxidation depending upon the ireaction condit ions and the 
reagant used and a lso on the nature of t he oxidant . In some 
cases , these oxidat ions are accompalished even a t iX)om 
temperature bub most often they are car r ied out a t elevated 
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temperatures. Use of catalyst is helpfvil in modifying the 
oxidative attitude of metal ion oxidants toward olefins. 
Generally the products obtained due to these oxidations 
from olefins are ketones, diols, a-ketols and other degraded 
products. 
2 
Windus and Uaggatz reported the oxidation of choles-
teryl acetate (I) with chromic acid in acetic acid solution 
which yielded cholesta-^*5-dien-7-one (II). 
AcO 
( I ) (II) 
3 4 Fie-ser et al.^* identified the oxidation product 
obtained by Windus and Naggatz by chromic acid oxidation 
of epicholesteryl acetate (III) as 5-acetoxy-5a-cholestan-
5,7-dione (IV) and suggested the intermolecular C5-C5- acyl 
migration. 
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AcO'' 
(III) 
Formation of a,p-unsaturated ketones has also been 
reported from the oxidation of steroidal alkenes with 
chromic acid. Marshall et al. reported the introduction 
of ketone at C-7 of pregnelone acetate (V) by the use of 
sodium chromate in acetic acid-acetic anhydride solution. 
Wintersteiner and Moore treated ( A " )-cholesteryl 
acetate (YII) with CrO,-AcOH, and obtained five products 
(YIII-XII) 
AcO 
Sod. Chromate 
AcOH, AcgO ^QQ 
( V ) (VI) 
AcO 
CQEJ^TJ 
(VIII) 
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AcO 
(IX) 
98^17 
( X ) 
^8%7 
(XI) (XII) 
Elks et al. reported that the cleavage of ring has 
also "been occurred in the oxidation of steroidal olefins. 
They treated cholesteryl acetate (I) with chromic acid and 
obtained 5,6-seco product (XIII). 
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AcO 
( I ) 
AcO •GOOH 
(XIII) 
Corey and Stings has studied the use of pyridinium 
chlorochromate as oxidant. They reported the advantages 
of this reagent and showed that it can be prepared easily, 
safely and possesses high capability to convert primary 
alcohols into aldehydes in better yield. 
CrO^ + HCl -
R OH R^' 
I 
OH 
^\ 
HCrO,Cl 
[CrO^Cl]' 
W 
^ N H [CrO^Cl]" 
•^ R — q — R ' 
II 
0 
Wender et al. reported the oxidation of 1,4-diene (XIY) 
by the pyridinium chlorochromate and obtained dienones X7 and 
X7I. Marshall and Wuts reported axi analogous behavior of 
1,4-diene (XVII) with pyridinium chlorochromate(PCC) which 
yielded two oxidized products (XVIII and XIX). 
(XIV) (X?) 
COOR 
Y^r 
OH 
(XVII) 
GOOR COOR 
(XIX) 
By the use of pyridinium chlorochromate, enol ethers 
(XX and XXII) can be directly converted to esters in high 
yields. 
H2C=CH0 
CQHIY 
PCG 
H^C-C-0 
0 
(XX) (XXI) 
(XXII) 
- 0-C-CH^ 
II J 0 
(XXIII) 
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Djerassi and Lenk reported the use of N-iodosucci-
nimide for the synthesis of iodoketones. They treated 
steroidal enol acetate (XXIV) with ST-iodoBuccinimide and 
obtained 21-iodopregnennolone acetate (XXV), Muller and 
12 Jones prepared a-iodoketone (XXVII) from the enol acetate 
(XXVI). 
AcO 
(XXIV) 
NIS 
Dioxane 
(XXV) 
AcO 
(XXVI) 
OAc 
1113,60^  
Dioxane Nc 
(XXVII) 
13 Djerassi and Lenk -^  treated unsaturated enol acetate 
such as 20-acetoxy-A"'-^'^°-diene (XXVIII) with N-iodo-
succinimide in dioxane and obtained the iodoketone (XXIX), 
They observed that the double bond present in ring D did 
not interfere in the reaction. 
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AoO 
(XXVIII) 
NI3 
Dioxane 
(XXIX), 
Ascoli et al. ^  reported the preparation of a-iodo-
ketones "by the action of pyridinium dichromate-iodine from 
the cyclic olefins. They treated the different cyclic 
olefins with pyridinium dichromate-Iodine and reported the 
formation of corresponding a-iodoketones (Table - 1). 
Table - 1 
Olefin 
1-Cyclohexene 
1-Cyclooctene 
4-t-Butyl-l-cyclo-
hexene 
1-Phenyl-l-cyclo-
hexene 
2-Cholestene 
a-iodoketone 
2-a-iodocyclohexanone 
2-iodocyclooctanone 
Trans 2-a-iodo-4-t-
butylcycloheianone 
Cis l-phenyl-2-a-iodo--
cyclohexanol 
3-«-iodo-cholestan-2-one 
Yield 
50 
60 
62 
60 
70 
(%) 
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15 Cardillo and Shimizu reported that the oxidation of 
olefins by silver chromate can be carried out in different 
solvents but the best yield of a-iodoketones was obtained 
when the CH2CI2 was used in the presence of pyridine 
(Table - 2). The oxidation of olefins can be carried out 
in THF also but \dien THF was used as a solvent, ether(XXXII) 
was also obtained in small amount. 
(XXX) 
AgsCrO. 
—mwp ^ > 
"THP 
0 
(XXXI) (XXXII) 
CHO 
Table - 2 
Olefin a-iodoketone Yield {%) 
Cyclohexene 
Cyclooctene 
1-Octene 
1-Octadecene 
Styrene 
KJ-
0 
-C-CH2I 
^16^33 
Ph-C-CH<,I II 2 
0 
60 
65 
74 
65 
86 
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The s y n t h e s i s of 13 - iodo-9 ,12-epoxyoc tadecano ic a c i d 
(XXXIV) was repoirted by the a c t i o n of Ag2Cr04—iodine p y r i d i n e 
complex on i s o r i c i n o l e i c ac id (XXXIIl) , 
R•-CH=CH-(CH2)2-OH-R' 
(XXXIIl) 
:'-CH-CI R'- - H CH-R' 
I 0 
(XXXIY) 
R» = CH^-(CH2)4, ^ (CH2)-C00H 
Discussion 
The oxidation of olefins has been utilized in the 
synthesis and in the transformation of natural products 
and steroids. In most of the cases, chromium (VI), lead 
(lY) acetate, peimanganate ion and selenium dioxide have 
been the oxidants and varying results were obtained 
depending upon the reagent used and condition employed. 
We have made an attempt to carry out the oxidation 
of some easily accessible steroidal olefins such as 3p-
hydroxycholest-5-ene (XXXV), 3p-chlorocholest-5-ene (XXXVII), 
3p-acetoxycholest-5-ene (XXXIX) and cholest-5-ene (XIIII) by 
silver chromate-iodine and pyridine in dichloromethane. 
98H17 
(XXXV) 
(XXXVII) 
(XXXIX) 
(XLIII) 
X = OH 
X = CI 
X = OAc 
X = H 
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Reaction of 3B~hydroxyehole3t~5--ene (XXXY) with s i l v e r 
chromate-iodine in dichloromethane 
To the ice-cooled solut ion of s i l v e r chromate-iodine 
and pyridine in dichloromethane (CHoClp). "the solut ion of 
3p-hydrozycholest-5-ene (XXXV) in CH2CI2 was added with 
s t i r r i n g . After the completion of r eac t ion , the reac t ion 
mixture was f i l t e r e d and the f i l t r a t e a f t e r usual work up 
was chromotographed over s i l i c a gel column to provide a 
compound, m.p. 147-149° in high y i e l d . 
(XXX?) 
Qs^ll 
AggCrO^/lg ^  
Py/CH2Cl2 go 
Characterization of the compound, m.T?. 147-149 as 33-
hydroxycholest-4-en-6-one (XXXVI) 
The compound, m.p. 147-149° w&s analyzed for C2YH4.4O2 
(M* 400). Prom the composition,it was evident that one 
oxygen was introduced into parent compound (XXXV). The 
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IR spectmim of the compound (XXXVI) exhibited ahsorption 
hands at 3400 (-0H), 1685 and 1620 cm""-'- for the a,p-unaa-
turated carhonyl group. The NMR spectrum displayed a 
doublet at 6 6.02 integrating for one proton which was 
assigned to C4-H. A multiplet was observed at 6 4.3 
17 (W-^  = 12Hz) ascribable to C3-aH. Hydroxylic proton 
appeared at 6 2,18 as broad singlet (exchangeable with DpO 
shake). The angular methyl protons were observed at 6 1.15 
(ClO-CH^), 0.70 (C13-CH^), 0.91 and 0.81 (for remaining 
methyl protons). The compound, m.p, 147-149° was identified 
as 3p-hydroxycholest-4-en-6-one (XXXVI) by comparison with 
its authentic sample (reported m.p. 150 ). 
Reaction of 33-chlorocholest-5-ene (XXXVII) with silver 
chromate-iodine in dichloromethane 
To an ice-cooled solution of silver chromate-iodine 
and pyridine in CHpClp, the solution of 3p-chlorocholest-
5-ene (XXXVII) in GH2CI2 was added gradually with stirring. 
After the completion of reaction it was worked up in usual 
fashion and chromatographed over silica gel column to obtain 
a compound m.p. 178-179 . 
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(XXXVII) 
^8%7 
Ag2Cr04/l2 
(XXXVIII) 
Character izat ion of the compound. m«p» 178-179 as 5B-chloro~ 
5-h.ydroxy~5a-chole3tan-6~one (XXXYIII) 
The compound, m.p, 178-179 was analyzed for CpYH^cOpCl 
(pos i t ive B e i l s t e i n t e s t ) . The band a t 1710 cm""^  in IR 
spectrum of XXXVIII suggested the presence of carbonyl 
group. Other bands a t 3415 and 740 cm" were asc r ibab le 
to OH and C-Cl s t re tch ing respec t ive ly . The NMR spectrum 
of t h i s compound displayed a mul t ip le t centred a t 6 4 .1 
17 for C3-aH (Wi = 14Hz, a x i a l , A/B ring junct ion t r ans ) . 
C5-Hydroxylic proton was observed a t 6 1.9 (exchangeable 
on DpO shake). Methyl protons appeared a t 6 1.2 (ClO-CH^), 
0.63 (C13-CH-), 0.91 and 0.78(for remaining methyl p ro tons ) . 
From the above data i t i s evident tha t the compound, m.p. 
178-179° i s 3p-chloro-5-hydroxy-5a-cholestan-6-one (XXXVIII) 
which was fu r the r confirmed by comparison with i t s au thent ic 
sample (reported m.p. 181 ) . 
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Reaction of 3B"acetox.Ychole3t~5-ene (XXXIX) with silver 
chixjmate-iodine in dichloromethane 
To an ice-cooled solution of silver chromate—iodine 
and pyridine in CH2CI2, the solution of 3p-acetoxycholest-
5-ene (XXXIX) in GH2CI2 was added gradually with stirring. 
After the completion of reaction, the reaction mixture was 
worked up in usual manner and chromatographed over silica 
gel column, two compounds of m,p. 75°and 230 were obtained, 
CgH-Ly 
AcO 
Ag2Cr04/l2 
Py/CH2Cl2 AcO 
(XXXIX) 
Characterization of the compound, m.p, 75 (decomposed) as 
30-acetox.y~5-iodo--5g"Cholestan-6-one (XL) 
The compound, m.p.75° (dec) was analyzed for C2QH.„0^I, 
A positive Beilstein test showed that the iodine was 
introduced into parent compound. The IR spectirum of the 
compound exhibited absorption bands at 1730, (CH^-C-O-), 
1035 (C-0) and 520 cm"-'- (C-I). The NMR spectrum displayed 
17 
a multiplet centred at 6 4.75 (C3-aH, W^ = 14Hz, axial) 
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which suggested tha t the A/B ring junct ion i s t r a n s . A 
sharp s ing le t for (CH,-G-0) appeared a t 6 1.94. The methyl 
protons were observed a t 6 1.05 (ClO-CH^), 0.78 (C15-CH,), 
0.91 and 0.85 (other methyl p ro tons) . The mass spectrum 
of compound (XL ) did not give the molecular ion peak 
( C 2 Q H ^ Y I 0 , ) . Signif icant peaks were observed at m/z 443(M-I), 
m/z 383 (m/z 443-AcOH) and lower mass peaks. On the ba s i s 
of foregoing discuss ion, t h i s compound may be regarded as 
3p-acetoxy-5-iodo-5a-cholestan-6-one (XL)» m.p.75° (decomposed). 
Character iza t ion of the compound, m.p. 230^ as 3B~acetoxy-
5--hydroxy-3g-chole3tan-6-one (XLI) 
The compound, m.p. 230° corresponded t o the molecular 
form\ila CpgH^gO^. The IR spectrum showed absoirption bands 
a t 3410 (OH), 1730,(CH^-fl-0), 1715 (C=0) and 1030 cm"-'-(C-0). 
I t s MR spectrum gave a mult iple t centred at 6 4.48 for 
C3-aH (W^ = 12Hz, a x i a l , A/B ring junct ion t r ans ) ' . A 
sharp s ing le t at 6 1.95 for three protons i s ascr ibable t o 
C3-acetoxy group protons (CH,-COO). Methyl protons were 
seen at 6 l . I5(C10-CH,),0.71 (C13-CH^), 0.91 and 0.81 (o ther 
methyl p ro tons ) . The compound (XLI) was found i d e n t i c a l 
20 with the au thent ic sample. 
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Reaction of chole3t-»5"ene (XLII) with s i l v e r chromate~iodine 
in dichloromethane 
To an ice-cooled solut ion of s i l v e r chromate-iodine 
and pyridine in CH2CI2, the so lu t ion of cholest-5-ene (XLIII) 
was added gradually with s t i r r i n g . After usual work up and 
chromatography over s i l i c a ge l column, two compounds (XIIII) 
and (XLIY) were obtained. 
^8%7 
Ag2Cr0^l2 
PyTCH^Cl^""^ 
(XLII) 
Characterization of the compound (XLIII) as 5~iodo~5a~ 
chole st an-6-one 
The compound (XLIII) was analyzed for 02^ 11^ cOI 
(positive Beilstein test). From the molecular composition 
it is evident that iodine and oxygen atoms were added to 
parent compound and the bands at 525 and 1715 cm" in its 
IR spectrum suggest the presence of iodine and carbonyl 
groups respectively. In NMR spectrum of the compound 
methyl signals were seen at 6 1.10 (ClO-CH^), 0.68(C13-CH5), 
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0.91 and 0.81 (remaining methyl protons). Prom these 
observations the compound (XLIII) was characterized as 
5-iodo-5a-Gholestan-6-one.(semi-solid). 
Characterization of the compound, m.p. 149~151 as ^-hydroxy-
5a-cholestan-6-one (XLIY) 
0 The compound, m.p. 149-151 was analyzed for CpYH f^iOp 
(negative B e i l s t e i n t e s t ) . In IR spectram of the compound 
(XLI? ) the absence of absoirption band in the region of 
1680-1600 cm" showed tha t the double bond was sa tu ra ted . 
Absorption bands a t 3400 and 1715 em" were for OH and 
carbonyl groups respec t ive ly . In MR spectram of the compoimd 
C5-hydroxylic proton appeared at 6 1.5 (disappeared on 
addi t ion of DpO). The methyl s ignals were seen a t 6 0.95 
(C10-CH_), 0.65 (C15-CH^), 0.75 and 0.85 (remaining methyl 
p ro tons ) . From the above data i t was evident t h a t the 
compound m.p. 149-151° may be considered as 5-hydroxy-5a-
cholestan-6-one (XLIV). The compound (HIV. ) was i d e n t i c a l 
21 
with i t s authent ic sample . 
Experimental 
All melting points were oTDserved on a Kofler apparatus 
and are •uncorrected. Infrared spectra were recorded in 
KBr/Nujol with "Bje Unicam SP3-100 apectrophotometer. IR 
values are given in cm"" . M R spectra were run in CDClVCCl. 
on a Varian A60 instrument with tetramethylsilane as the 
internal standard. The IJMR values are given in ppm (6). The 
mass spectira were measured with Varian AJMS DlOO mass spectro-
metre* The thin layer chromatographic plates were coated 
with silica gel G and sprayed with a 20/> aqueous solution of 
perchloric acid, light petroleum refers to a fraction of 
b.p. 60-80°. Anhydrous sodium sulfate was used as the drying 
agent. The abbreviations "s, mc and br", denote singlet, 
multiplet centred at and broad"", respectively. 
Preparation of silver chromate 
A solution of silver nitrate (17.0 g) in 200 ml of 
distilled water was stirred vigorously with a solution of 
potassium chromate (9.7 g) in 200 ml of water at room 
temperature. Reddish brown silver chromate precipitated 
promptly . Precipitate was filtered, washed successively 
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with water, dr ied in vacuo, f ine ly pulverized, and dr ied 
again in vacuo at 90 overnight. 
Oxidation of 3g-hydroxycholest-g-ene (XXXV) with s i l v e r 
chromate-iodine 
To a solut ion of s i l v e r chromate (5 .5 g) and iodine 
(3.JC> g) in 50 ml of dry dichloromethane was added a so lu t ion 
of dry pyridine (1 ml) in 2 ml of GHpClp at 0 and s t i r r e d 
for f ive min. A solut ion of 3p-hydroxycholest-5-ene (XXXV) 
(2.0 g) in 20 ml of CHpClp was added dropwise during 20 min 
to the ice-cooled suspension and was s t i r r e d fo r 20 min a t 
0 ° . Then the cooling bath was removed and the reac t ion 
mixture was s t i r r e d for 1 hr a t room temperature. The react ion 
mixture was f i l t e r e d , f i l t r a t e was taken up in GHpClp, washed 
with sodium t h i o s u l f a t e , sodium chloride solut ion {5%), water 
and f i n a l l y dr ied (NapSO.). After the removal of the solvent , 
i t was chromatographed over s i l i c a g e l (40 g ) . Elut ion with 
l i g h t petroleum:ether (4:1) gave a sol id product, 3p-hydroxy-
cholest-4-en-6-one (XXXVI) which was c ry s t a l l i z ed with 
petroleum:ether (1.4 g ) , m.p. 147-149° (negative B e i l s t e i n t e s t ) . 
Analysis Pound : C, 80,94; H, 11.0 
C2^H..02 requires : C, 81.00; H, 11.0*]^  
IH : -)T 5400 (OH), 1685, 1620 cm""-"- (C=C-C=0). ly max. 
mm. : 6 6.02s (C4-H), 4.3mc (IH, C3a-H; ¥i = 12Hz, axial), 
2.18br (OH), 1.15 (ClO-CH^), 0.70 (C15-CH^), 0.81 
and 0.91 (for other methyl protons). 
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MS : Mt 400 (base p e a k ) , m/z 385(M-.CH^), 382 (M-HjO), 
385 (M-OH), 372 (M-CO), 367 (m/z 382-CH^), 287, 245, 
109, 107, 95, 93, 8 1 , 79, 69, 57, 55 and 4 3 . 
Oxida t ion of 3e -ch lo rocho le s t~5 -ene (XXXYII) wi th s i l v e r 
chromate - iod ine 
3p -Ch lo rocho le s t -5 -ene (XXXVII) ( 2 . 0 g ) , was t r e a t e d wi th 
s i l v e r chromate ( 3 . 5 g) and iod ine (3«0 g) by t h e same procedure 
as g iven e a r l i e r . Af t e r u s u a l work up and removal of t h e so lven t 
gave an o i l which was chromatographed over s i l i c a g e l column 
(40 g ) . E l u t i o n with l i g h t p e t r o l e u m : e t h e r (8 :1 ) a f forded 
3p -ch lo ro -5 -hyd roxy -5a -cho l e s t an -6 -one (XXXVIII), r e c r y s t a l l i z e d 
from e thano l (0 .86 g ) , m.p. 178-179° ( p o s i t i v e B e i l s t e i n t e s t ) 
( r e p o r t e d m.p. 1 8 1 ° ) . 
Ana lys i s Pound : C, 74 .18 ; H, 10.27 
02r^H^^02Cl r e q u i r e s : C, 74 .22 ; H, 10.30% 
^^ • max. 5"^^5 (OH), 1710 (C=0), 740 cm"^ (C-Cl) 
NMR : 6 4.1mc (IH, C3a-H, ¥ | = 14Hz, a x i a l ) , 1 .9br (OH), 
1.2 (ClO-CH^), 0 .63 (C13-CH,), 0 .91 and 0.78 ( o t h e r 
methyl p r o t o n s ) . 
Oxida t ion of 33~acetoxycholes t -5~ene (XXXIX) with s i l v e r 
chromate - iod ine 
3p-Acetoxycholes t -5-ene (XXXIX) ( 2 . 0 g) was t r e a t e d with 
s i l v e r chromate ( 3 . 5 g) and i od ine ( 3 . 0 g) i n CH2CI2 by t h e 
same procedure a s given e a r l i e r . Af t e r u s u a l work up i t was 
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d r i e d over sodium s u l f a t e (FapSO.) . The r e s i d u e ob ta ined on 
e v a p o r a t i o n of t h e so lven t was chromatographed over s i l i c a g e l 
colunin(46 g ) . . E l u t i o n wi th l i g h t p e t r o l e u m : e t h e r (12 :1 ) gave 
3 p - a c e t o x y - 5 - i o d o - 5 a - c h o l e s t a n - 6 - o n e (XL) which was r e c r y s t a -
l l i z e d from e t h a n o l ( 0 .85 g ) , m.p. 75° (decomposed) ( p o s i t i v e 
B e i l s t e i n t e s t ) . 
Ana lys i s Pound : G, 6 l . 0 0 j H, 8.20 
C 2 Q H . ^ 0 , I r e q u i r e s : C, 61 .05 ; H, 8.24?'' 
IR : „^^ 1750 (0=0) , 1035 (C-0) and 520 cm""^  (C-I ) 
NMR : 6 4.75mc (IH, C3a-H, W^- = UHZ, a x i a l ) , 1.94(CH^-C00), 
1.05 (ClO-CH,), 0 .78 (C13-CH^), 0 .91 and 0 .83 ( o t h e r 
me t h y l p r o t o n s ) . 
MS : m/z 443 (M-I ) , 428 (m/z 443-CH^), 384 (hase peak) 
(m/z 443-OAc), 383 (m/z 443-AcOH), 382 (M-HI AcOH), 
369 (m/z 384-CH^), 368 (m/z 428-AcOH), 340 (m/z 368-CO) 
356 (m/z 384-00) , 353, 247, 238, 210, I 6 7 , 162, I 6 0 , 
148, 71 and 4 3 . 
F u r t h e r e l u t i o n w i th l i g h t p e t r o l e u m : e t h e r ( 5 : 1 ) p rovided 
3p -ace toxy-5 -hydroxy-5a -cho le s t an -6 -one (XLI), r e c r y s t a l l i z e d 
from l i g h t pe t ro leum ( 0 . 3 g ) , m.p. 230° ( n e g a t i v e B e i l s t e i n t e s t ) 
Ana lys i s Pound : C, 75 .60 ; H, 10.42 
^29^48^4 ^ecLuires : C, 75 .65 ; H, 10.43fe 
IR : „^^ 3410 (OH), 1730, 1715 (0=0) , 1030 cm""^  (C-O) 
NMR : 6 4.48mc (IH, C3a-H; wi = 12Hz, a x i a l ) , 1 .95s 
(CH,COO), 1.15 (010-CH^), 0 .71 (C13-CH^), 0 .91 and 0 .81 
( o t h e r methyl p r o t o n s ) . 
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Oxidation of cholegt-5-ene (XLII) with s i l v e r chromate-iodine 
The cholest-5-ene (XLII), (2.0 g) was t r e a t e d with s i l v e r 
chromate (3 .5 g ) , iodine (3.0 g) and pyridine ( l ml) in dry 
CHpClp as given e a r l i e r . After usual work up and removal of 
the solvent , the residue was chromatographed over s i l i c a ge l 
column (40 g ) . The e lu t i on with l i g h t petroleum:ether (10:1) 
afforded 5-iodo-5a-cholestan-6-one (XLIII) as a non c ry s t a -
l l i z a b l e o i l (0.53 g) (pos i t ive B e i l s t e i n t e s t ) . 
Analysis Found : C, 63.19} H, 8.72 
02'jH.AnOl requi res : C, 63.28j H, 8.78% 
IR : y) jj^ax. 1*^ 15 (C=0), 525 cm"^ (C-I) 
NMR : 6 1.10 (ClO-CH^), 0.68 (C13-CH,), 0.91 and 0.81 (o ther 
methyl p ro tons ) . 
Further e lu t ion with l i gh t petroleum:ether (8:1) gave 
5-hyd3Xixy-5a-cholestan-6-one (XLI?), r e c r y s t a l l i z e d from 
methanol (0.76 g ) , m.p. 149-151 (negative B e i l s t e i n t e s t ) 
( repor ted ^ m.p. 151°). 
Analysis Pound : C, 80.47; H, 11.40 
"^27^46^2 ^Q^^i^s • ^» 80.59; H, 11.447o 
IR : ^ ^^^^ 3400 (OH), 1715 cm""^  (0=0) 
fflffi : 6 1.5 (OH), 0.95 (ClO-CH^), 0.65 (C13-CH^), 0.75 and 
0.83 (o ther methyl p ro tons ) . 
MS : Mt 402 ( C 2 Y H ^ 6 0 2 ) , m/z 384 (M—H2O), 385 (M -OH) , 
374 (M -CO), 368 (m/z 383-CH5), 279, 166, 148, 113, 
83, 57, 54 and 43. 
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